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Mr. 8. Konz, late Curator of ‘the Herbariu® at the Botani- 
eal Gardens, Chleutta, aud ong of off most valued contribu- 
tors, succumbed to thé effects of a tropical climate at Penang 
-on the 15th January 1878, We feel sure the following sketch 

"of his life, read by*Dr, D, Brandis at the Meeting of the 
Asiatic Society of Bengal, will interest our readers :— 
Suneiz Kunz, Curator of the Hetbarium at the Botanie 
Gardens, Calcutta, was born at Augsburg, in Bavaria, on the 
Sth May 1834, His father died early, and the boy attended 
school at Munich, where his mother had settled. At an early 
. age he commenced coligeting objects of natural history, espe- 

cially insects. After‘feating school he attended lectures at 
the University of Munich, and chicfly devoted himself to the 
study of Botany, Mineralogy aud Chemistry. In 1854 mis- 
fortunes in fis family compelled -him to abandon his studies, 
and he went to Holland where he worked as an apothecary, and, 
after mastering the Dutch language, enlisted in the Subordi- 


nate Medical Service «f+ the Dutch Colonial Army, He - 


landed at Batavia in September 1856, and was sent to Banka 
in March 1857, where he remained two years. During that 


time’ his work was light, and be was able to exploré the islaud . 


and to make botanical collections. In 1859 he was re-called ta 
Batavia and joined the Military Expedition to Bori in Celebes, 
In September 1859 Kurz returned to Batavia, and was ap- 
pointed as an Assistant on the Staff of the Botanic Garden at 
Buytenzoorg. Here, for the first time in his life, pe had the 
advantage of working under the.guidauce of other botanists, 
and with the assistance of a large library and a vich herbarium, 
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he. devoted himself principally to Ferns, Bamboos, 
Musacer, Pandane and other difficult groups. A few years 
later Dr. Thomas Anderson, the Superintendent of the Bota- 


nical Gardens, Calcutta, came to’ Java in order to study the . 


system of Cinchona cultivation which had then for some time 
been established by thé Dutch authorities. He induced Kurz, 
with the permission of the Dutch Government, to accept the 
appointment, which he held at the Herbarium of the Oalcuttas 
Botatical Gardens until his death, In @ctober 1863 Kurz 
left Java, and joined his. new appointment at the Gardens 
early in 1864, # 

Before his transfer to @alcutta he had not pflblished much ; 
a few papers only on the vegetation of*Banka and other mat- 
ters had been printed in the “ Naturkundige Tydschvift voor 


Nederlandsch Indie’ In Calcutta, however, he commenced’ a * 


series of important botanical publications, which appeared in 
English and Continengal Periodicals, chiefly in the London 
Journal of Botany, the Proceedings of the Linwéih ‘ ‘Society, 
in Mignel’s Annales, the Flora of Regensburg and the Botan- 
ische Zeitung. But his later and most important” 4 apers 


were published in the Journal of the Asiatic Society, oy which 7 


he became a member in 1869. 

In 1866, Kurz was deputed by the'Government of India to 
Port Blair, in order to study the vegetation of the Andaman 
Islands. He spent the months of April and May’gn that duty, 
and the rosults of his explorations were recordéd in a most 
valuable Report which was published, by Government in 1870. 
While engaged in examining the inggpion of South Andaman, 
he was seized by the Burman convicts, whom the Superinten- 
dent of Part Blair had given to assist him in his work, and 
was left tied hand and foot in the jungles on the ground. 
These and subsequent circumstances, which prevented the 
more extensive excursions which he had projected through the 
islands, obliged Kurz to return to Calcutta sooner than he had 
intended. 

In 1867, the Government of India décided to employ him 
on the preparation of a hand-book, intended chiefly for the 
‘use of forest officers, of the trees, shrubs and climbers grow- 
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ing in the forests of British Burma. To this new task, Kurz 
devoted himself with his usual ardour and enthusiasm, and his 
researches regarding the Flora of Burma may justly be re- 
garded as the most important work of his life. Prom Decem- 
ber 1867 to June 1868, Kurz explored. the forests in the 
province of Pegu and part of those in Martaban. But when 
after his return to Calentta he examined and arranged the rich 
materials collected by him, he found that many doubéful points 
yemained, and he was accordingly deputed on a second tour to 
the same districts, which lasted from December 1870 until 
May 1871. . 

Besides the materials collected by himself, Kurz had the 
advantage of consulting large collections made by others in 
Burma, avd he was thus enabled to describe numerous new 


~ genera and species. A number of Burmese plants collected by 


him are described by other Botanists, and deservedly bear his 
name. , Between 1872 and 1877 he contributed two series of 
valuable’ papers to the Journal of tho Asiatie Society. One 
series,he called “ New Burmese Plants,” and the other, “ Con™ 
s towards the knowledge of the Burmese Flora.” A 
general-‘iccount of hie*researches was embodied in a quarto 
volume published by Government in 1875, under the title 
“Preliminary Report on the Forest and other Vegetation of 
Pogu.” This work coutains an admirable account of the vege- 
tation in all ‘parts of that province, as well as a most useful 
list of vernacular (Burmese) names of plants with their sys- 
tematic names, 


labours in regard to the Burma 
Flora, however, were emboilied in his Forest Flora of British 
Barma—a work, regarding which it is not too much to say, that 
it has placed the name of Kurz in the first ‘rank of Indian 
Botanists. This work was pnblished towards the close of last 
year in two volumes, by order of the Government of India, 
It contains full and clear descriptions of 2,000 species, and 
will, for a long time to come, remain a standard work of refer- 
ence for all interested in the vegetation of British Burma and 
the adjacent countries. & 
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In 1875, Kurz took three months’ leave, and devoted it to a 
botanical exploration of the Nicobars, but exposure and fatigue 
in the unhealthy climate of those islands brought of a severe 
attack of fever which much weakened his constitution. In 
1876, he contributed to the Journat of the Asiatic Society a 
paper on the Vegetation of the Nicobars, based chiefly upon 
the collections made by the Austrian Naturalists, attached to 
the Novara Expedition. These: collections had been sent to 
him for publication by the Director of the Imperial Museum 
at Vienna. 

On the 12th Noveniber 1877, shortly after his Forest Flora 
had been published, Kurz left Calentta gn leave to visit the 
Straits Settlements. He reached Penang on the 12th Decem= 
ber, but was taken ill and died at that place on the 15th 
January 1878, at the age of 43 years. An uninterrupted 
vesidence in the tropics of 21 years, and constant exposure on. 
his botanical exploratidns, had undermined ‘his constitution, 
His ardour in the pursuit of Botany was irrepressible, and he 
rarely thought of health or comfort on his expeditions, 

He was Member of several learned Societies; his fellow 
Botanists in England, the Continent of Europe and in India 
will mourn his loss, and by many of his friends outside the 
circle of those interested in soience, ho will long be remem- 
bered by his enthusiastic and single-minded devotion to the 
science, which, from early youth, was the aim and object of his 
life. 
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Report ow the Ynoestigation and Collecting of Plants and 
Seeds .of the India-rubber Crees of Para and Ceava 
and Balsam of Copaiba, 

By ROBERT OBO0S3. 
To mz Unver-Secretary or Srare ror Ivnta. 
7 Grove Street, Edinburgh, 29th March 1877. 
IR, 

Resrrctina the service on which I have recently been 
employed in the collecting of plants yielding the Para India~ 
rubber of commerce, I now take the liberty to forward a 
detailed account of my procvedings. 

On the 19th of J@ne 1876 I left Liverpool by the “ Red 
Cross” Steamer “ Cearense,” which, after calling at Havre and 
Lisbon, sailed direct for Para, which was reached on the 15th 
of July. This city is situated on the southern bank of the 
River Amazon, which, at the point where it debouches tothe 
sea, has a breadth uf 33 miles, Para is distant 80 miles from 
the ocean, 

The population, numbering about 40,000, are chiefly en- 
gaged with the despatch of import and export produce. LEvery- 
thing is very dear, and notwithstanding the reputed fertility of 
the Amazon valley, I found that nearly all the necessaries of 
life ave imported. Thus, butter and fish come from Norway, 
rice and flour from the United States, while sugar, coffee, and 
mandiocca are brought from the southern ports of Brazil. 
Import duties are high, and so also are those on produce ex- 
ported, amounting in some things, such as rubber, to 25 per 
cent, of the value of the article. The houses are mostly built 
of mud and roofed over with tiles. The windows are chiefly 
formed of wood, hinged at the top, and pushed out from below, 
whence the inmates, unseen, obtain views of the street and 
passers-by. Throughout the course of the day many of the 
occupants are invariably congregated behind these window lids. 

The great bulk of the citizens go about more ostentationsly 
dressed than the people of London, the attire considered essen- 
tial being fine black coat and hat, with snow-white ironed vest 
and trousers, and fancy French boots. Those who do not con- 
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form to this style of dress ave stared at. Even at the begin- 
ning I did not agree with the fashion, and afterwards was 
farther removed from it by being almost daily bedaubed over 
with the mud of the gapés. Coloured females and slaves may 
be seen stepping into carriages perfectly loaded with large 
necklaces and glittering ornaments, and even tht families of 
foreign residents are frequently dressed in the most excessive 
and extraordinary manner. 

The phase of slavery that exists is in so mild a form that it 
is at first not observed. In very many instances the slaves are 
allowed to hire themselves out on condition of paying their 
owners a certain sum of their daily earnings. The whole 
system is evidently dying out more rapidly than the Govern- 
ment laws enacted for its abolition require it to do. 

Merchandise and other effects are removed from one place 
to another in the old primitive way, thus employing many 
hands, who earn high wages. Emigrant Portuguese, of whom 
there are about 5,000, are mostly the carriers, boatmen, and 
shop-keepers of the place. The supply of water for the city is 
carted through the streets in barrels, and sold at the rate of 
three-halfpence pér pofo. The poto contains 21 English im- 
perial pints. Within 12 hours after being deposited, the water 
is found to precipitate a greenish substance amounting to 
nearly one-fourth the quantity, which is not removed even if 
filtered through several folds of stout cloth. In the court- 
yards of the majority of the houses are open cess-pools, which 
in such a glowing atmosphere may assist in developing much 
sickness. Dysentery, yellow fever, and various other forms of 
a typhoid characier appear to be permanent, although of late 
there have been no serious outbreaks, and the place is reported 
more healthy than formerly. Tetanus and other forms of nervous 
affections are of frequent occurrence, especially among the 
native-born population. Ihave no doubt that Para is far more 
unhealthy than any city in India. It may not be so naturally, 


but by 4 combination of circumslances; such I believe to be 
the case. 


T found on arrival, after considerable inquiry, that the great 
field for caoutchoue collecting was the province of Para, and 
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the islands which are scattered over the lower portion of the 
amazon River. Chief of these is the Island of Marajo, which 
is about the size of Holland. A good deal of the rubber from 
the Rio Negro, Madeira, and other tributaries, appears to come 


“in the form of “negrohead,” or sernamby, while the Para 


region seems to produce to a greater extent the finer kinds of 
smoked biscuit rubber, the preparation of which is attended to 
more carefully, besides which the Para tree is reported to be a 
different variety. Its milk leaves no very prominent stain on 
the hands or clothing, while the milk of some of the varieties 
of rubber of the Upper Amazon gives a black ink-like mark 
to the hands and clothes of collectors. Black rubher is stated 
by some to be deficitnt in recoil or elasticity. In order to 
form and establish a collection of plants, and for the purpose 
of making the various observations on the soil, climate, and 
mode of collecting and preparing the rubber, it was necessary 
to obtain a place to live in while so employed. Everyone told 
me I would cxpericnco great difficulty in finding a dwelling, 
and this proved truce. After travelling round Para, and search- 
ing for about eight days, I succeeded in hiring a house, but 
at a very high rate, as the place was large, and adapted for a 
family with attendants and slaves. However, it was secure, and 
offered every facility for my various requirements, which was 
important. My next work was to examine the district where 
the rubber trees grew. Mr. Henderson, who was known to 
Dr. Spruce, kindly introduced me to an old rubber collector, 
called Don Henrique, who undertook to lead the way to the 
seringal, as the rubber locality is termed, but after disappoiat- 
ing me twice, I resolved to lose no more time, and procuring 
from him the services of a lad as guide, I commenced to 
inspect the forest. On the 25th of July I made a preliminary 
journey to the region where the trees were wrought. 

The land around Para, including where the city stands, rises 
from the banks of the river southward in the form of gentle 
undulations, indented, however, in many places by deep gully- 
like natural ditches, called gapés, which often penetrate for 
many miles into the interior of this vast forest region, and are 
filled daily by diurnal tides, To those navigable by canoes or 
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sailing craft the term ajarape is often applied. The interven- 
ing land between the gapés is frequently flat and moist, and 
owes its origin first to tidal deposits, and afterwards is raised 
higher by the decayed remains of successional rank growths of, 
vegetation. Ou the elevated lands beds of white sand, 20 feet 
in depth, are met with, covered with a layer of decayed vegeta~ 
tion. At a similar level to this we find a deposit approaching 
to clay or very fine sand and mud, with here and there masses 
of sandstone or granite cropping out. In every direction 
where # view can be obtained, the country is seen to be covered. 
by dense exuberant forest. Leaving Para, I travelled over the 
high ground for several miles, until the primitive forest was 
reached, and then went down towards the gapdés. Following 
through the wood, a path used by the caoutchoue collectors, we 
soon came to a large tree in a state of decay, which had been 
tapped many times, At first sight I felt extremely puzzled 
and perplexed at the appearance it presented. From the ground 
up to a height of 10 or 12 feet the trunk was one swoller mass 
of warty protuberances and knots, covered with thick scales 
and flakes of hard dry bark, 

This singular state of growth, the result of the practised 
system of tapping, has not yet been recorded by any one, and 
so was to me unexpected. A few minutes of carefal examina- 
tion soon showed the real cause of these deformities, The 
collector makes use of a small axe-like implement an inch 
broad. At each stroke he euts through the bark and into the 
wood for fully an inch. Hundreds of these are made in the 
wood of each tree in the course of a few years, and cannot 
heal under any circumstances ; but a Jayer of wood is formed 
over the injured part, at the expense of the bark and general 
vitality of the tree. The newly-formed wood is again cui into 
and splintered, and so the process is repeated on each succes- 
sive layer until the trunk becomes merely a mass of twisted 
wrinkled wood, with very thin insipid bark. Iu this condition 
hardly any milk flows from the cuts; and, although for years a 
few green leaves may continue to sprout from the points of the 
twigs, yet the tree may be considered as dead, and, 
in fact, fiually withers away. It is, therefore, the injury 
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done to the wood, and not over-tapping, which: lessens the 
flow of milk, and ultimately causes the deatti iif" the tree. 
The cuts in the wood are of course unnecessary, since the 
emilk is met with only in the bark. The healing over 
process which afterwards takes place is similar to that seen 
where a branch bas been Jopped from a trunk. ‘The wood 
is compact and rather hard, and for this reason the tree lives 
on fora number of years, although cut and hacked every 
season; but the flow of milk becomes so lessened that many 
are practically abandoned for years before they die. This 
and several large adjoining trees were growing in moist deep 
heavy soil of a fertile gharacter, but quite out of the reach’ of 


any inundation. 

On the 2nd of August I went in search of plants, and 
descended to the region of the gapés, It had rained a good 
deal previously, and the collector’s footpaths were ankle deep 
with mud. After wading several littie pools, we came to a 
deep gaps, into which the tide flowed. It was connected with 
many lesser watercourses that formed a kind of network, 
extending over a wide district of forest-covered country, the 
more clevated parts of which were raised only from three to 
four feet above the highest tides. A considerable number of 
rubber trees grew along the margins of both the larger and 
smaller streams, intermixed with cacao and forest trees. Three 
were observed, the base of the trunks of which were flooded 
to a height of one foot, yet the roots seemed to run up to the 
brow of the bank, and no matted rootlets were observed, as 
jg the case with the willow tree when growing on the margin 
of uw rivulet. Most of the others occupied dry situations. 
Those gaps ditches were lined with soft rich mud, without 
doubt possessing great fertility.’ The exhalations from such 
places, shronded by a forest growth of 80 or 100 feet high, 
were sensibly felt, and on nearly every occasion when I visited 
those localities [ experienced slight attacks of fever after- 
wards. he collectors, also, during tho working seasun are 
often indisposed from the same cause. Although the forest 
was excessively damp, yet tapping was being carried on, as 
a man was seen mixing up some clay at the side of a gapé. 

By, 
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A number of good plants were met with beneath the oldest 
trees. The éeedlings did not usually grow in any place where 

the ground was covered by more than two or three inches of . 
water at flood tide. However, by far the greatest number, 
were met with on sites above the reach of the highest tides. 

I measured a few of the largost trees, all of which had been 
tapped for periods varying from 5 to 15 years. Those found 
growing in shallow gapé ditches are preceded by an asterisk. 

‘The cireumference of cach one yard from the ground was as 


follows :-— 
Fi In Fi. In 
No. 1 6 9 No. a 4 0 
No, 2 . 6 10 No. 8 . 6 10 
No. 38 4 7 No. 9 -4 =0 
No, 4 3.0 No. 10 -4 6 
*No. 5 - 5 16 No. 11 4 8 
No. 6 5 8 *No. 12 + 2 8 


Most trees occurring within the limits of the worked dis- 
tricts are tapped if possessing a diameter of six or eight 
inches. Regularly-tapped trees, as a rule, do not exceed 60 
fect: in height. 

August 7th.—I went in search of more plants, and on the 
10th made another collection, About 2,000 in all were 
obtained, but a number had to be rejected. I had cases pre- 
viously. made, so that I was able to plant the plants in them 
without delay. The soil consisted of decayed leaves brought 
from the forest. ‘he rougher portion was charred and put 
in the bottoms of the cases to serve as a sort of drainage. 
Then a layer mixed with some wood ashes was placed above 
the plants planted therein. Four cases, containing upwards 
of 1,000 plants; were finished in this way, one being reserved 
for copaiha or any other sort of rubber plants I might meet 
with. While the plants were being established I commenced 
a series of experiments, in order to ascertain how the tree 
might be readily multiplied in a simple rough way by any 
person not specially acquainted with the principles of propa- 
gation. Two separate beds, the one of brown sand, the other 
of decayed lcaves, were formed, The terminal portion of 
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shoots, but with a bud at the lower end, were planted in the 
beds in a reclining position, with only two inches of the 
points above the ground, Owing to the great distance between 


, the buds, consequent on vigorous growth, many of the cut+ 


tings were a foot or more in length. At the same time a 
number were set deeply in an open vessel containing only rain 
water, The cuttings in the sand bed were the first to grow, 
and soon made strong shoots and root fibres. Those in the 
Teaf mould pushed more slowly, but developed green leaflets 
of great substance. Tho cuttings placed in the water had 
a small portion of tap root at the base, as the object was 
to determine if the roots would actually develop in water 
alone, Within fourteBn days these plants had several roots 
formed, and one or two rather weak growths came up, buta 
few days after I had thrown into the water some burnt earth 
and wood ashes the increase in vigour was very apparent. 
After these experiences I felt convinced that the Para 
rubber tree delights in abundance of moisture and rich fertile 
deposits. 

Method adopted in tapping the trees.—When the plants were 
somewhat established, I resolved to examine attentively the 
process of tapping as practised by the caoutchoue collectors, 
Iu the investigation of this subject [ travelled over a very 
wide extent of flat forest country, much divided by miry 
hollows and tidal gapds, which stretched along the bank of 
the river Guami. Although this river is at least three times 
as broad as the Thames at London Bridge, it is not to be 
seen on any ordinary map. In the region alluded to there were 
hundreds of trees wrought by different collectors, each of 
whom had a separate piece of land to work on. When on 
these excursions, I had to go away from my place of abode at 
about three o’clock in the morning, as I had some miles to 
travel over paths not always in good condition, and it was 
necessary to be as near as possible to the spot where the 
tapping operation was porformod, because the collectors begin 
to work immediately at daybreak, or as soon as they cau see 
to move about among the trees. They say tho milk flows more 
freely and in greater quantity at early morn, I do not attach 
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much importance to this statement, but I have recorded it. 
Another and more probable reason is, that as rain often falls 
about two or three o’clock in the afternoon, the tapping must 
be done carly, as in the event of a shower the milk would be, 
spattered about and lost. The collector, first of all, at the 
beginuing of the dry season, goes round and Jays down at the 
base of each tree a certain number of small cups of burnt 
clay. At the lesser trees only three or four are put, but at 
the larger ones from eight to twelve are deposited. The 
footpaths leading from tree to tree are likewise cleared of 
sapling growths, and the bridges over the gapds formed at each 
place by the trunk of a free are, where necessary, replaced. 
On proceeding to his work the collector takes with him a 
small axe for tapping, and a wicker basket containing a good- 
sized ball of well-wrought clay. He usually has likewise a 
bag for the waste droppings of rubber, and for what may 
adhere to the bottoms of the cups, These promiscuous gather- 
ings are termed sernamby, and form the “negro-head” of the 
English market. The cups, as already stated, are of burnt 
clay, and are sometimes round, but more frequently flat or 
slightly concave on one side, so as to stick easily when with 
u small portion of clay they are pressed against the trunk 
of the tree. The contents of 15 cups make one English 
imperial pint, Arriving at a tree, the collector takes the axe in 
his right hand, and, striking in an upward direction as high as 
he ean reach, makes a deep upward sloping ent across the trunk, 
which always goes through the bark and penetrates an inch or 
more into the wood. The cut is an inch in breadth. Frequently 
a small portion of bark breaks off from the upper side, and 
sccasionally a thin splinter of wood is also raised, Quickly 
stooping down he takes a cup, and pasting on a small quantity of 
clay on the flat side, presses it to the trunk close beneath the cut. 
By this time the milk, which is of dazzling whiteness, is 
beginning to exude, so that if requisite he so smooths the 
clay that if may trickle directly into the oup, At a distance 
of four or five inches, but at the same height, another cup is 
luted on, and so the process is continued until a row of cups 
encircle the tree at a height of about six fect from the ground. 
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‘Tyee after tree ig treated in like manner, until the tapping 
required for the day is finished. This work should be con- 
cluded by nine or ten o’clock in the morning, because the 
milk continues to exude slowly from the cuts for three hours 
or perhaps longer. I may state that there is a great difference 
among collectots in the performance of those duties. Some 
take care to get good clay previously and incorporate it well, 
so that a very small portion is needed to lute the cups to the 
trunks; they also work with neatness and intelligence, and 
invariably collect a good quantity of milk. Others, again, do 
not take the trouble to prepare clay beforehand, but merely 
scrape up a handful when they require it at the side of a gapé, 
which is often of liftle consistence, so that a large quantity 
is required to fasten the cups. This class of collectors have 
often many fragments of clay or other impurities in their ~ 
milk, the result of not following a proper method of working. 
The quantity of milk that flows from each cut varies, but if 
the tree is large, and has not been much tapped, tho majority 
of the cups will be more than half full, and occasionally 
a few may be filled to the brim. But if the tree is 
much gnarled from tapping, whether it grows in the rich 
sludge of the gapé or dry land, many of the cups will be 
found to contain only about a tablespoonful of milk, and 
sometimes hardly that. On the following morning the opera- 
tion is performed in the same way, only that the cuts 
or gashes beneath which the cups are placed are made 
fron: six to eight inches lower down the trunks than those of 
the previous day. Thus each day brings the cups gradually 
lower until the ground is reached, The collector then begins 
as high as he can reach, and descends as before, taking care, 
however, to make his cuts in separate places from those pre- 
viously made, Ifthe yield of milk from a tree is great, two 
rows of cups are put on at once, the one as high as can be 
reached, and the other at the surface of the ground, and in 
the course of working. the upper row descending daily six or 
eight inches, while the lower one ascends the same distance, 
both rows in a few days come together, When the produce 
of milk diminishes in long wrought trees, two or three cups 
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are put on various parts of the trunk, where the bark is 
thickest. Although many of the trees of this class are large, 
the quantity of milk obtained is surprisingly little. This state 
of things is not the result of overtapping, as some have stated. 
Indeed I do not believe it is possible to overtap a tree if in ® 
the operation the wood is not left bare or injured, But at 
every stroke the collector’s axe enters the wood, and the 
energies of the tree are required in forming new layers ta 
cover those numerous wounds, The best milk-yielding trea 
I examined had the marks of twelve rows of cups which had 
already been put on this season. The rows were only six inches 
apart, and in each row there were six cups, so that the total 
number of wood cuts within the spaee of three months 
amounted to seventy-two. It grew close to a gapd only eight 
inches above high-tide mark, and being a vigorous tree, the 
cups were usually well filled, bat with two years or so of such 
treatment the tree would probably be permaneatly injured, 
Zt has been supposed that the quality of the milk is better in 
the dry season than during the rains. Such is the case with 
some vegetable products; but, as regards India-rubber, there 
ought not, I think, to be any appreciable difference. In the 
rainy season the milk probably contains a greater proportion 
of water, but, on the other hand, I am of opinion that then 
a larger quantity of milk flows from the tree, No doubt the 
dry season is the most suitable for caoutchoue collecting, 
although, wherever a plantation is formed with preparing 
honse, convenient tapping may certainly be always carried on 
when the weather is fine. It is a common report that the 
trees yield the greatest quantity of milk at full moon, In 
order to ascertain this, a number of very careful experiments 
would require to be made, extending over one or two yeara. 
Even if such au assertion was found to be true, it would 
probably make little difference, as tapping will have to be 
carried on when circumstances are most favourable. 

There are two other methods adopted in tapping, which are 
chiefly confined to the Upper Amazon and tributaries. Both 
are exactly on the same principle, the materials used being 
only a little different, The loose outside bark of the tree 
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is cleaned off to a height of about threo feet. Bencath, a 
gutter or raised border of clay is pasted or luted to the trunk, 
enclosing one-half or the entire circumference. Cuts are 
‘thickly made in the bark above this, from which the milk 
flows down to the gutter, whence it is conveyed to fall into a 
calabash conveniently placed. The other mode is by winding 
round the trunk the stout flexible stem of a climber, and 
claying it round securely so that no milk may escape between 
the trunk and the climber. These plans are not extensively. 
adopted, and can only be successfully put in practice where 
the trees have not been previously tapped. There is always 
a great deal of ‘‘negrg-head,” the result of the distance the 
milk has to run, and to the large quantity of clay employed 
in the process. : 

Collection of the Milk—Going from tree to tree at a sort 
of running pace, the collector empties the contents of the 
cups into a large calabash, which he carries in his hand. As 
he pours the milk out of each cup he draws his thumb or 
forefinger over the bottom to clean out some which otherwise 
would adhere. Tudeed, a small quantity does remain, which 
is afterwards pulled off and classed as sernamby, The cups 
on being emptied are laid in a little heap at the base of each 
tree, to be ready for the following morning, The trees occur 
at various distances from 10 to 100 yards apart, and as I 
travelled over the intricate network of muddy footpaths, I 
continually felt perplexed and surprised that the natives have 
not yet seen the advantages that would be derived by forming 
plantations, whereby more than twice the quantity of caout- 
chone might be collected in one-fourth tho time, and at far 
less cost and labour. . 

Method of preparing the Rubber.—The collectors of the 
region I visited, resorted with their milk to a large shed 
situated on the bank of the river Guama, Here were quan- 
tities of various species of palm nuts, representing an Aétalea 
and Buterepe edulis, stored in heaps, and. several jars for the 
preparation of rubber. These jars were 18 inches high, and 
the bottoms were broken out. At the base they were 7 inches 
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in diameter, bulging out in the middle to 12 inches, and were 
narrowed at the mouth to a breadth of 2 inches, Each 
person wrought on his own account, and so small jars were 
-employed, but where a number of men are collecting for one 
master much larger jars are in use. The milk, on being put 
junto alarge flat earthen vessel, is put down on the floor in a 
convenient place. Adjacent thereto the jar is set on three 
small stones, which raises it to 1 inches above the floor. The 
narrow space between the base of the jar and the floor allows 
the air to enter, which causes a current of smoke to ascend 
with remarkable regularity and force. When the fire com- 
mences to burn strongly, several handfulg of nuts are put on, 
then some more wood and nuts alternately. These are 
dropped in at the mouth of the jar until it is filled to within 
four inches of the top. Due care is taken that a sufficient 
proportion of wood is put in with the nuts. The mould on 
which the rubber is prepared resembles the paddle of 2 cance ; 
in fact, at many places on the Amazon this is the article most 
frequently used if there is much milk, and when the rubber 
is prepared in bulky masses. Occasionally the mould is slung 
to the roof, as the weight in handling it during the process 
would otherwise be very fatiguing. A little soft clay is rubbed 
over it to prevent the rubber from adhering, and it is after- 
wards well warmed in the smoke, The operator holds the 
mould with one hand, while with the other he takes a small 
cup and pours two or three cups of milk over it. He turns 
it on edge for a few moments above the dish until the drops 
fall, then quickly places the flat side two inches above the jar 
mouth, and moves it swiftly round, as if describing the form 
of a cipher, with his hand, so that tke current of smoke may 
be equally distributed. The opposite side of the mould is 
treated in the same way. The coating of milk on the mould 
on being held over the smoke immediately assumes a yellow- 
ish tinge ; and, although it appears to be firm on being touched, 
is yet found to be soft and juicy, like newly-curdled cheese, 
and sweating water profusely. When layer after layer has 
been repeated, and the mass is of sufficient thickness, it is 
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laid down on a board to solidify, and in the morning is cut 
open along the edge on one side and the mould taken out. 
Biscuit rubber, when fresh, is often four or five inehes thick. 
On being hung up to dry for a few days, it is sent to market, 
When I saw the process of smoking the rubber performed, 
as just described, I was considering the statements of Keller 
and other travellers who write on this subject, all of whom 


seem to believe that the smoke from the palm nuts possesses 
some peculiar or strange property by which means the milk 
instantly coagulates. But on one occasion, when the collector 
was commencing to smoke some milk, I saw him wait for a 
short time, during which he pnt his hand repeatedly to the 
mouth of the jar, aud soon learned that he could do nothing 
until the smoke was hot. The dense white smoke rose aburi- 
dautly, but the milk would not thicken on the mould. After 
2 little while the jar became heated, and the operation went 
on quite satisfactorily. I put my hand above the mouth of 
tho Jar, but could not boar the heat scarcely @ secoud; und, 
although the temperature of the smoke was apparently less 
than boiling water, yet I judged it must have been at least 
180° Fahrenheit. Therefore the rapid coagulation of the milk 
is simply produced by the high temperature of the smoke. I 
have no doubt that, with a strong current of heated air, ora 
good pressure of stcam from a pipe, a similar result would be 
obtained. The finely divided particles of soot which forms a 
large proportion of the smoke, undoubtedly absorbs a consider. 
able amount of moisture, although at the same time it must be 
looked on ax an impurity. Ihave no hesitation in giving my 
opinion that equally as good rubber could be prepared by 
. putting the milk in shallow vessels, and evaporating the watery 
particles by the heat of boiling water. 

Temperatures of the Para Rubber District—1 now proceed 
to give the temperatures taken during my stay in the region 
of Para, According to the natives the rains begin in Novem- 
ber or December and end in Juno, However, during the 
intervening months of summer it will be seen that showers of 
rain are frequent. These usually oceurred between two and 
three o’clock in the afternoon, and streamed down with a force 

co 


18 PLANTS AND SEEDS OF THE 


similar to the monsoon showers in India. The days on which 
rain fell are preceded by an asterisk. 
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A glanco at these figures will show that the region of the 
Para rubber tree has a sustained high temperature—a fact 
which has already heen remarked by Dr. Spruce and other 
travellers, The lowest I could record was 73°, but Mr. Hen- 
derson assured me he had frequently seen it down to 72°, and 
J have the statements of another observer, on whom I coulp 
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rely, that on one occasion the thermometer fell to 65°. The 
place, however, where this observation was made was fully 
100 miles to the westward of Para. In the neighbourhood 
rubber trees abounded. 

Sites, propagation, and planting in India.—The sites most 
suitable for the planting of this tree will be found in the 
hottest parts of India. The flat, low lying, moist tracts, lands 
subject to inundation, shallow lagoons, water holes, and all 
descriptions of mud accumulations, miry swamps, and banks 
of sluggish streams and rivers, will be found best adapted. 
The tree will also grow perfectly in deep humid land, fitted 
for cane or coffee planting, The Malay Peninsula, Burma, 
the island of Ceylonsand the southern portion of India on to 
about as far north as 20° north latitude, should possess many 
localities proper. 

The temperature of rain-water varied from 74° to 75° for 
planting ; but in no place would I recommend the formation 
of a plantation whore the thermometer at any time falls below 
60° Fahrenheit. ; 

Tt seems to me that the propagation and planting may 
generally be combined in one operation, the object being to 
reduce the expense, simplify and accelerate the work, and 
promote the more perfect development of the primary roots 
and trunk. The green coloured terminal shoots of succulent 
growth, with the leaves fully matured, make the best cuttings, 
These should be eut off low enough, so that there is a joint 
at the base, When it is desirable to plant in dry firm land, a 
spadeful of soil should be turned over at each place, and the 
culling plunted in a sloping position. It should be covered 
with mould to within three inches of the point. That portion 
above ground should rest on the carth on one side to its ter- 
mination, so as not to suffer during hot sunshine. In all 
stages the crowns of the plants may be exposed to the rays of 
the sun. Plants intended for cutting stocks may be planted 
in open places, in the richest dark loam capable of producing 
a luxuriant rank crop of sugar cane. Seeds might be planted 
out permanently at once, also in the same way as the cuttings. 
These would prosper much better if at the time of planting 
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a handful of wood ashes were added to the soil with each 
seed. Good ashes may be obtained by the burning of any 
description of green wood or newly felled piece of forest. Lf 
the wood is ailowed to rot before burning almost the whole 
of the fertilizing principles will be found to have vanished. 
If stored in a damp place the value of the product is diminish- 
ed. For planting on inundated lands the period of high flood 
should be preferred. Cuttings of greater length would be 
required in this case, the lower ends of which should be sliced 
off in the form of a wedge. The workman could take a bun- 
dle of these, and wading into the water would plant at proper 
distanees, but perfectly upright, taking care to push each 
cutting down deep enough in the soft muddy bottom, so that 
not more than three or four inches is above the surface of the 
water. The same rule would be applicable when planting in 
sludge or soft marsh land. The crowns of the euttings must 
not, if possible, be put under water, as the young growths 
springing therefrom might rot. Seeds will not be found very 
applicable for planting in watery places or deep mad deposits. 
Some would come up, but a good many would mould and 
decay. In the varied course of circumstances and conditions, 
slight changes and modifications in the methods of working 
will no doubt snggest themselves, I would not advocate, at 
least for the present, the extensive planting of this tree in 
fertile cane-producing lands, because in such a description of 
soil it would not be able to compete with the Central American 
rubber tree, already introduced from the State of Panama, which 
grows rapidly to a much greater size, and yields a far larger 
quantity of caoutchouc. It should rather be planted in places 
where nothing else could be profitably cultivated, such as 
frequently inundated river margins, marsh land, and mud 
deposits. Above 4,000 tons of Para rubber are exported 
annually, 

Search for plants of the tree yielding the Balsam of Copaiba, 
Capivi of commerce.—I was recommended by Mr, Markham, 
Just before leaving, to endeavour to obtain at Para some plants 
of this tree, which abounds in the forests of the Amazon 
valley. These balsam trees have a wide distribution, and are 
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likewise found dispersed in the forests of Guana and Vene- 
guela, and in the wooded littoral districts of New Granada, 
especially in the States of Santa Martha, Carthagena, and 
Panama. In those regions different species of trees varying 
“in size and yield, furnish balsam, but all are leguminous, and 
belong to: the genus copaifera. The finest sort in commerce, 
called by the collectors white copaiba, is met with in the pro- 
vince of Para, and is shipped from Para and Maranham. Very 
large quantities are annually sent to the French market. 

After protracted inquiry I discovered that few people really 
knew the tree, and I was beginning to think that I might not 
be able to obtain any knowledge of it, when fortunately I 
learned where a practical copaiba collector lived. Formerly 
the tree might be seen growing in places easy of access, but 
owing to the method of collection practised it is now com- 
paratively rare. At present a collector musf make a journey, 
occupying several weeks, in a canoe up some of the Amazon 
tributaries, or penetrate into the dense forest lying between the 
rivers, to find any considerable quantity of copaiba. 

It cost me three successive journeys on foot, occupying 
three days, before I could arrange with the collector. He was 
drinking a supply of cane rum (eachass’, and he would not go 
anywhere until it was finished. Few occupations are so peril- 
ous aud fatiguing ay that of the balsam collector, Exposed 
daily to the drenching rains in the depths of the forest, with 
often an insufficiency of food, bitten by large formidable ants, 
and tormented unceasingly by day and night by swarms of 
mosquitoes, his life is of a wretched description. When living 
under these conditions the smallest scratch from the under- 
wood is apt to become a sore, and increase to the size of a 
florin in forty-eight hours. Ou the 17th of September I left 
with the lad, and joined the collector at the entrance to the 
forest. The path led through a dense lofty vegetation, the 
majority of the trees being from 80 to 100 feet in height. 
The extremely fertile soil was of soft white sand, 20 feet or 
more in depth, covered by a thick surface layer of vegetable 
mould with which the sand was intermixed. Slight undula- 
tions were traversed, and three little running streams were 
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crossed, none of which contained more than a mill of water. 
The land was everywhere quite mealy and dry, and was clevat- 
ed at least 50 feet above the region of the yapds or tidal 
floods. Large black ants, some of which were nearly two 
inches in length, called by the natives candela, ran over the® 
ground everywhere. The bite of this ant is quite as painful 
as the sting of a wasp in this country, After travelling 
several miles we came to a balsam tree of gigantic dimensions, 
The saplings had been cut down around it by a person who 
lived some distance away, and who consequently was con- 
sidered the owner. The tree appeared to be 80 feet in height, 
with a clear trunk of 50 feet, On account of the great thick. 
ness of the trunk, and absence of branches, no one was able to 
climb it. The clearing away of the underwood admitting 
freely air and light had induced the tree to bear seed, which, 
however, was just beginning to ripen. Little perpendicular 
reuts were observed in the bark of the trunk from eight inches 
to afoot in length. From some of these, which had occurred 
quite recently, a little balsam had exuded, and flowed down 
the trunk, A diligent search for plants was made, and one 
small seedling was found by the collector, which I rejected, as 
I doubted whether it was really a balsam plant, Without much 
loss of time we continued our journey along a narrow path lined 
with tall grass ond shrubs. At mid-day we came to some 
copaiba trees, one of which had been tapped some years ago. 
It had a massive lofty trunk, and wide spreading crown, and 
must have borne many crops of seeds, but not one plant was to 
be met with. A further search beneath a number of other 
trees which were scattered about proved alike fruitless. The 
collector explained that the seeds on falling were immediately 
eaten up by an animal about the size of a rat. This fact 
fully accounted for the scarcity of seedlings. Everywhere 
underneath the trees a close network of little paths traversed 
the ground. We penetrated this day into the forest fora 
distance of 12 or 14 miles, and got neither platits nor seeds, 
T had a little fever afterwards for about a day, which, although 
mild, weakened me considerably. I felt that the daily es- 
posure in the sun afterwards fed the symptoms which remained. 
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On the 9th of October £ took with me the lad, and returned 
to examine the copaiba tree in fruit already noticed. A num- 
ber of capsules were fouud beneath it, but all were empty. 
dhe ground was thickly covered with the little paths of the 
‘nimal which had devoured the seeds. Whilst engaged in 
searching about a gentle breeze of wind arose, which, moving 
the branches, bronght down a few seeds in the best possible 
condition. These were carefully gathered, and in all 18 seeds 
were collected. Bach little pod contains only one seed, which 
js coated over with a white wax-like substance, possessing a 
delicious aroma, When this is removed the seed is found to 
be black, and about the size and form of a field bean, The 
time was at hand whew I purposed to leave with the rubber 
plants, so as to get to England before the cold weather set in, 
put I resolved, if possible, to see the method of tapping the 
trees actually performed. ‘his operation has not yet been 
accurately described by any traveller, and no scientific work 
or class book in the Buglish language givos a correct account 
of the process, for which reason I take the liberty of recording 
my observations. 

Early in the morning of the 13th October I proceeded to the 
forest, accompanied by the lad and the copaiba collector. To 
each was assigned a fair travelling load, consisting of food or 
other necessities, but the most prominent object was a large tin 
capable of holding about 40 English pints, which the collector 
carried on his back. We travelled by a path to a point beyond 
the place reached on a former occasion, aud then diverged into 
the forest, where there was no track of any kind, Entering on 
a district where the trees were an amazing height, we in a short 
time came to a very large copaiba tree, ‘This, and a number of 
others, were previously known to the collector, who tapped 
one or two when convenient. I found he did not want the lad 
to see the largest of these trees, lest he might show them to 
others. On reaching the tree, he struck the trunk two or 
three blows with the handle of his axe, when a sort of hollow 
sound was produced. The grand symmetrical trunk was clear 
of branches to a height of at least 90 feet, above which the 
erown spread out flatly, the slender interlaced boughs, clothed 
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with little pinnate foliage, forming an agreeable shade from 
the rays of the sun, The circumference at 3 feet from the 
ground was 7 feet 2 inches. Several old fissures in the bark 
were observable, and one, which had occurred quite recently 
was nearly 5 feet in length. Very little balsam had exuded. 
‘These rents are reported to be occasioned by the accumula- 
tion of oil in the tree, and that when they happen a loud report 
is heard. 

The person who successfully taps a copaiba tree must be a 
skilful axeman, A chamber or cavity is cut in the trunk, not 
much broader than the axe, but sufficient éo allow the work- 
man to vary the course to the heart of the tree in such a way 
that he may not miss what is termed the “vein” or channel, 
usually met with near the centre, from which the balsam 
flows. The base or floor of the chamber must be carefully and 
neatly cut with a gentle upward slope, and it should also decline 
to one side, so that the balsam ou issuing may run in a body 
until it reaches the outer edge. Below the chamber a pointed 
piece of bark is cut and raised, which, enveloped with a leafs 
serves as a spout for conveying the balsam from the tree to the 
tin, 

The collector commenced the work by hewing out with his 
axe a hole or chamber in the trank about a foot square, at a 
height of two feet from the ground, The wood at first was 
white to a depth of four or five inches, when it changed to a 
purplish red, very much resembling a piece of old oak taken 
from a peat moss or bog. The whole of the interior of the 
tree is of this colour, When the centre appeared to be 
reached, 1 was about to remark that there was no balsam, 
when suddenly the collector laid down his axe and called 
hastily for the tin, ‘The balsam now came flowing in a moder- 
ate sized cool current, full of hundreds of little white bubbles 
possessing a pearly transparency. At times the flow stopped 
for several minutes, when a singular gurgling noise was heard, 
after which followed a rush of balsam. When coming most 
abundantiy a pint jug would have been filled in the space of 
one minute. Owing (to the diminished light consequent on 
the thick masses of foliage overhead, I could not distinguish 
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the “vein” in the heart of the tree, but I observed a number 
of fissures that appeared to radiate from the centre out- 
wards. Whilst making these observations I was surprised 
to see that the whole of the wood cut through by the axeman 
was bedewed with drops of balsam, and so also were the ends 
of the chips. This remarkable and important fact shows that 
every atom of wood in the tree contains a certain amount of 
copaiba, The bark did not appear to possess a particle, In 
the course of an hour nearly one-fourth of the tin was filled. 
A little roof, thatched with leaves, was placed over it as rain 
began to fall heavily. We then returned home. The collector 
considered the tin would be filled, and proposed to return for 
it in a couple of days, Although balsam may be seen slowly 
dropping from a tapped trank for a month after it has been 
operated on, the common practice is to allow a tree, if it be 
good, only two or three hours to drain, and then to proceed 
to another. Occasionally large trees are met with which when 
tapped yicid little balsam, ‘The cause of this has nut been 
ascertained, ‘I'rees of the largest size in good condition will 
sometimes yield four “ potos,” equal to 84 English imperial 
pints. A collector, where trees are abundant, and with plenty 
of vessels, can, itis said, make at the rate of 51 per day. 
Mr, Clough, an English missionary, in describing in a recent 
work* the method of collecting balsam, says that it “is 
obtained by making a gash in the bark of the tree, and 
plugging the space with cotton, to absorb the juice which 
exudes.” I will venture to state that not a drop would be 
obtained by this process. Nor is the practice, as stated by 
some, of closing the cavity cut in the tree for a time with clay 
or wax, to allow the balsam to accumulate, ever resorted to. 
Even if tried it would not auswer, for a number of reasons. 
Balsam, as it comes from the tree, has a powerful pungent fra- 
grauce, which is not particularly disagreeable, although on pass- 
ing the doors of the houses where it is stored at Para an odour, 
by uo means pleasant, is experienced. Possibly some change 
may take place inkeeping. Little, if any, care seems to be taken 
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to preserve the commodity pure. Those who go up the rivers 
to collect on a jarge seale take in their boats all deseriptions 
of jars and barrels which may have been imported with liquors, 
grease, or any kind of article, Paraffin cans are special, 
favourites, and so are much sought for. Most of those ves- 
sels, on being emptied, are stowed away in dusty places, un- 
corked and uncovered, thus affording free ingress to ants, 
spiders, and all classes of insects, It is urged by some that 
baisam precipitates all impuritics, but even if this were so, a 
better system might be adopted. As some of the seeds brought 
home have germinated at Kew, [ may add a few remarks re~ 
garding the cultivation in India, whether a few plante should 
‘be sent when strong cnough for removals I trust care may be 
taken at Kew to keep this sort separate from other species 
cultivated there, mostly natives of the West Indies, and 
which, although interesting in what may be termed a “ botani- 
eal sense,” are of no value for the production of copaiba, 
The temperature required is the same as that for the Para 
rubber tree, which at times is found growing beside it. Wet 
or marsh land must be avoided. ‘The site should be of the 
best dry loam, suitable for cane or coffee planting. The stock 
for planting will have to be obtained from sceds ripened in 
Tndia, so that, if a few plants can be transferred thither, they 
should be plunted in good situations, where plenty of sunshine 
is admitted, in order that seed may be early produced. Seed- 
lings may be planted tolerably thick, so as to shoot rapidly up, 
when they can be thiancd out to proper distances. 

1 would not recommend the planting of these trees on a 
large scale with a view to carly profit, as the growth would be 
slower than Panama or Para rubber trees, The return would, 
I think, be realized in about the same time as is the case with 
oak plantations. However, a few hundreds of copsiba trees 
growing on a planter’s estate ought to enhance the value of it. 
Apart from the medicinal value of copaiba, it might be well to 
ascertain if it would not he equal to eastor oil for lubricating 
machinery. The journeys relating to this work were among 
the most fatiguing I have experienced in these conutrics. 

Examination and collection of seeds and plants of Ceara 
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éndia-rubber.—On the morning of the 26th I went on shure 
at Ceara, as I wished to gain some knowledge of the method 
adopted in the preparation and collection of the rubber export~ 
ed from Ceara. I had to land from the ship in a jangada, 
which is a raft 12 or 1 feet in length, formed of moderately- 
sized trunks of a tree fastened together, and furnished with a 
mast and large sail. A piece of board, a foot in breadth and 
four feet long, is pushed down in the middle between two logs, 
to serve as akeel. The tree selected for those rafts has a 
peculiarly light wood said to be brought from Bahia or Per- 
nambuco, With a good fair wind they are said to ran some- 
times at the rate of 15 knots an hour, The surf is so strong 
that no boat or capoe could often reach the shore safely. 
Even the jangadas ave sometimes overturned, and when this 
happens there is arisk in getting a blow from the timbers of 
the raft—a danger considered greater than the sea. In the 
town I sawa large quantity of rubber in a merchant’s store, 
and afterwards observed that it was freely traded in by most 
classes of shop-keepers. I expected to have seen the tree yield- 
ing it somewhere near, but after travelling about over the sand- 
hills and adjoining country for the greater part of the day, I 
returned to the ship completely tired. I was assured by a 
native, who said he kuew the Para rubber tree and that of 
Ceara, that both were completely identical. But the great 
diversity in the climate induced me to think different, and so I 
resolved to follow out the dictates of my own judgment, and 
not be influenced by any one until I could satisfy myself on 
the matter. Yet there was little time to explore, as the 
steamer was expected to leave in a very few days, Next morn- 
ing an Indian from the interior happened to come on board tho 
ship, and I took the opportunity of asking him the names of 
some of the villages and localities in the retired districts. I 
knew from previous travelling a good number of the Indian 
substantives, with their meanings, and this, together with fur- 
ther conversation, enabled me to form some idea of the charac+ 
ter of the region where the rubber was collected. A single 
line of rail, formed to facilitate the transport of sugar and 
eotton, runs from Ceara into the interior to a place called 
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Pacatuba, distant about 40 miles, Contiguous are a number 
of large plantations with some slaves. On Sunday, October 
29th, I landed with the jangada, and proceeded through the 
town to the railway station. I had previously arranged with a 
native to accompany me, but he did not appear, so 1 went off 
alone. Leaving Ceara, a flat parched-up region was traversed, 
diversified by a few undulations and moist hollows. Thorny 
thickets of bushes and slender trees, chiefly myrtles and 
legumes, overspread the country, with many groups of the 
Carnatiba palm, ( Copernicia cerifera) rising high above the ordi- 
nary vegetation, ‘The crowns of these palm trees waved about 
by the wind and visible over such a wide expanse presented an 
appearance extremely picturesque, whilst jn the distance beyond 
rose a multitude of conical peaks and mountains, the whole 
combining to form a landscape of surpassing beauty. After a 
journey of two hours I stopped at a litile village with about 
a dozen thatched houses, called Maracanahu. The distance 
may be 30 miles from Ceara, I went toa man and boy who 
wero standing in front of a hut, and made some proposals to 
them to show me the locality where the rubber trees grew, 
The man was advising the boy to accompany me, who seemed 
rather reluotant, when a poor lad, who had lost an arm, came up 
and at once cousented to go with me. Tt was fortunate T met 
with this one-armed lad, as I could hardly have sueceeded so 
well with any one else. I told him I wanted first to see trees 
that were being wrought, because I wished to make sure of the 
tree, and also observe the method of collection, We proceed- 
ed along a dusty path for some distance, at times running, as 
I proposed, if possible, to return with the train which passed 
the village in the evening. Plantation establishments were 
seen dispersed at wide intervals over the country. Cultivation 
was only carried on in very low moist situations, or where the 
water during the rains was stored up in artificial ponds for 
irrigation. Some of these were so large that at first I took 
them to be natural lakes. After travelling for some time the 
Jad turned from the path and dived into the forest. Ina few 
minutes he brought me among a number of rubber trees 
which had recently been bled. ‘Lhe general forest was toler- 
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ably high, but the sparse small foliage did not afford much 
shade from the fierce rays of the sun. The soil was in places 
a sort of soft sandstone or gravel, which was bound up in the 
most extraordinary manner, Neither grass nor weeds grew 


“among the underwood, and there was an entire absence of 


ferns, mosses, and other plants. I soon saw that the tree was 
totally different from the rubber tree of Para; and also that it 
would probably thrive perfectly over a very wide extent of the 
drier regions of India, At first sight it much resembles in 
appearance a birch tree, and the surface or epidermis of the 
bark comes off in the same way in thin silvery peclings. The 
largest of the trees were about 50 feet in height, with trunks 
nine inches to a foot in diameter. The crown is divided into 
many branches, which grow in the form of a basket. ‘The 
tree is deciduous, and there were neither leaves, flowers, nor 
fruit to be seen, I spent some time in examining attentively 
the process of bleeding the trees, and then commenced to 
scarch for plants. A few wore found growing in an open space, 
but the roots were so firm that not one could be pulled up. It 
seemed strange that the lad and myself, exerting all on, 
strength, could not pull up a young seedling plant about two 
feet high. I went and got a pointed branch of a hard wood 
tree,* aud scraped and dug about the roots, and in this way, with 
very arduous work, during which I hurt and lacerated my 
hands, some plants wero got up. The real difficulty was now 
apparent. The roots of the plants were furnished with tubers, 
the largest of which were about the size of kidney potatoes. 
‘These tubers, although quite wear the surface, adhered with 
such tenacity to the sandstone, or hard gravel, that most of 
them had to be smashed in order to get away an uninjured 
portion of root with the stem. In tho young state they are 
soft and spongy, and are seeu to contain milk, but afterwards 
become lengthened out, and form a part of the root. With 
diligent search and hard labour we succeeded in collecting 15 
plants, At the station, a number of natives from Ceara 
gathered round the “ bundle of sticks,” but could not make out 


* It cooms strange that Mr, Cross should have gone out without tools —Ep, 
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what they were. However, an old man from the forest dis« 
trict came up, and, peering through the crowd said, “ Maniso- 
ba.” This is the Indian name of the rubber tree, which I 
knew before. I got back to Ceara just before dark, and for gy 
tunately found a jaxgade, which put me on board. Thus in 
one day I was fortunately able to discover the origia of a tree, 
hitherto unknown and undescribed, yielding an important 
article of commerce, and at the same time resolved the mode 
of collection and preparation, and secured a number of plants, 
It is true 1 had no instructions regarding this Ceara rabber 
plant, probably because it was supposed to be the same as the 
‘Para tree. Rut 1 thought it would be well to secure more 
plants, and told the owner of the jaagada to come for me in 
the morning. Tais sort of raft was expensive ; cach voyage 
cost me three milreis (6s.), and I could uot possibly have got 
one for less. The distance was only about three hundred 
yards. Next day the sea was vory rough, and three jangadas, 
one of which carried the Brazilian Government mails, were 
overturned in the surf, The person I arranged with came for 
me, and Tembarked. Although I was not in the least alarm- 
ed, the size and violence of the waves completely surprised me, 
while the jangada at full speed went groaning through the 
surf, covered by nine inches ora foot of water. I cannot help 
wondering that nota farthing has been spent in improving the 
safety of these Brazilian ports. 

Returning to Maracanahn, [ proceeded to an adjacent house, 
where I was previously told I could stay. The son of the 
owner assisted me in obtaining a quantity of seeds, 700 in all. 
The pods when ripe burst and go to pieees, and so the seeds 
are showered on the ground, At daybreak next day we went 
in search of plants. We brought a strong iron hoe, as my 
intentions were to take up a good number, for I did not place 
zuch confidence in the seeds, although I am glad to state 
they have turned ont well. Our course was directed to a more 
distant part than I had previously visited. Shortly after on- 
tering the bush-like forest we camo on a large tract of land 
covered by immense masses of grey granite, some of which 
might be 50 tons or more in weight. These had been broken 
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where they lay, and were the result of a yoleanie explosion. 
Rounded masses of the sume rock also cropped out in many 
places, ‘Travelling now became very dillicult, as we had 

weoccasionally to scramble from one block to another on our 
hands and knees. Many good-sized rubber trees were grow- 
ing in the spaces between those granite masses, but no plants 
were seen. The situation was very dry, but no doubt some 
seedlings had sprung up, which, owing to numerous thickets of 
shrubs, were not perceived. After fully an hour of tiresome 
exploring I resolved to go back to the place where I got 
plants previously. We there succeeded in collecting a number, 
which, with those formerly gathered,”amounted in all to 60. 
'The handle of the hoe broke, for which reason the work was 
not further prosecuted. Takiug with me the seeds and plants, 
T returned to the steamer in the afternoon, 

System practised in bleeding or tapping the trees, and collect- 
ing the Rubber—This is an operation of a very simple 
description. On commencing to work the collector takes with 
him a stout kuife, and a handful of twigs to serve as a broom. 
Arriving at a tree, any loose stones or dust are swept from the 
ground around the base, aud some large leaves are laid down 
to receive the droppings of milk which triekle down. Some 
do not go to the trouble of sweoping the ground or laying 
down leaves, for which reason the milk adheres to sand, dust, 
decayed leaves, and other impurities. The outer surface of 
the bark of the trunk is pared or sliced off to a height of four 
or five feet. The milk then exudes, and runs down in many 
tortuous courses, some of it ultimately falling on the ground. 
After several days the juice becomes dry and solid, and is then 
pulled off in strings and rolled up in balls, or put into bags in 
loose masses. Ouly a thin paring should be taken off, just 
deep cnough to reach the milk vessels; but this is not always 
attended to. Nearly every tree has been cut through the 
bark, and a slice taken off the wood, Decay then proceeds 
rapidly, and many of the trunks are hollow. Tn this condition 
the trees must yield far less milk, and many, no doubt, are 
broken over by the wind or wither away. Collecting is 
carried ou during the dry scason only when rain seldom falls. 
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Climate and Temperature.—The flat country from Ceara, ruu- 
ning back to the mountains, in which the tree abounds 
manifestly possesses a very dry arid climate for a considerable 
part of the year, This is evident from the fact that mandioc- ger 
ca and other erops require to be irrigated, The rainy season 
is said to begin in November and end in Mayor June. Tor- 
rents of rain are then reported to fall for several days in suc~ 
cession, after which the weather moderates for a brief space. 
According to some statements, there are occasional years in 
which hardly any rain falls, This assertion concurs with the 
aspect presented by the country in general. The daily tem~ 
perature ou board the ship ranged from 82° to 85° Fahrenheit, 
but inland it is often probably 90°. ° 

‘The localities traversed by me nowhere seemed to be elevated 
more than 200 feet above the sea, The situations selected for 
cultivation in India should possess a rather dry and sustained 
high temperature. In the comparatively low-lying coast 
country of the southern portion of the peninsula of India, 
including the districts of Madras, Cochin, Calicut, Cannanore, 
Mangalore and Bombay will be found many localities possess- 
ing ail the conditions essential for the growth of Ceara rubber, 
The plant might likewise be tried in the deep tropical valleys 
of Assam, and, indeed, in ail the parched regions of India 
within the limits of coffee planting. It may not be safe, at 
least until some experience is gained, to plant in any locality 
where the temperature at any time of the year falls below 50° 
Fahrenheit. 

Propagation and Planting.—Seeds aye early produced if the 
tree is not shaded. They should be buried in brown sand, 
kept pretty moist until there are indications of growth, when 
they may be planted out permanently. In some situations 
where the ground is rough and strong they might be sown 
broadcast, Meantime I would suggest the formation of plan- 
tations by cuttings, which will take root as easily as a willow. 
Theso should be taken from the points of strong shoots, and 
may be one foot in length. In planting, each cutting may be 
put down in the soil to a depth of six inches. If scarce, the 
entire shoot may be cut into pieces, each possessing @ bud, all 
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of which will grow if covered with half an inch or so of soil. 
On loose sandy soils or exhausted coffee land, plantations may 
be formed at little expense, Dry, hard, gravelly wastes, if 

‘= found to support any kind of bush, are also suitable sites. 
Holes might be made in strong land with an iron jumper, and 
a stout cutting put into each and filled with pebbles. On 
bare or thinly-covered portions of rock the cuttings might be 
Jaid down flat, and a little heap of stones or any kind of débris 
about the size of a molehill, piled over each, care being taken 
that the extreme point of each cutting with a bud is left un- 
covered. Ido not advocate planting in an entirely barren 
desert, hut wherever there is any sort of stunted tree or scrub 
vegetation, with an eoccasional sprinkling from a monsoon 
shower, the tree is likely to prosper. Ceara rubber occupies a 
position in the market. The export has been stated to amount 
to 1,000 tons per annum. 

Arrival in England.—The steamer left Ceara on 2nd Octo- 
ber, and arrived at Liverpool on the 22nd of November. The 
plants were deposited at Kew early on the morning of the 28rd. 
There were fully 1,000 plants of Para rubber, Hevea Brazi- 
liensis, in the best condition, Exclusive were the Ceara plants, 
all of which arrived sound and have done well. 

T have looked at the collections of dried plants in the State 
Herbarium at Kew, but no specimen could be found of the 
Ceara rubber tree. Judging from pieces of the capsules and 
the seeds, it would seem to belong to the same family as the 
Para sort. From the fact that it has tubers attached to the 
roots, Professor Oliver, the Curator of the Herbarium, suggest- 
ed its similarity to the mandiocca (Manihot), and this in some 
respects is really the case. The tubers are probably poisonous, 
which, however, is a prominent feature of the Euphorbiaceae, 
but in the form, markings, texture, and liability to rot when 
cut or bruised, they strikingly resemble some varieties of 
mandiocea. 

Observations relating to the Rubber-producing Tree of Central 
America.—I will now add a few remarks concerning this tree, 
which I collected in the interior of the Isthmus of Panama 
towards the latter cnd of 1875. This, because I think it has 
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hot received the attention it deserves. There are now a good 
collection of plants at Kew, and I am surprised that more have 
not been sent to India. ‘i 

‘The tree inhabits wooded regions near Guayaquil and Buena- 
ventura, aud has likewise been met with abundantly in the 
State of Panama, and in the Republics of Costa Rica, Nicara- 
gua, Honduras, Guatemala, and Mexico. It is one of the 
largest and most massive of the trecs of western tropical 
America, The trunk often attains to a surprising thickness 
and height, yielding in some instances above a hundred pounds 
of India-rubber, The wood is extremely soft, and when cut 
into decays rapidly. The destructive method of eutting down 
the tree to be tapped has exhausted exteasive rubber localities ; 
end, although others may be opened up, yet the, supply is cers 
tain to diminish at no distant date. Even where the trees are 
not felled, as in Nicaragua, the method of tapping, by which 
the wood is injured, is so uuskilful that it has been considered 
by some as preferable to cut the treo down at once. The 
climate of various of those rubber districts is hostile and 
severe, and some places, such as the forest regions of Buena- 
ventura and Choco, have no parallel in the universe. Through- 
out the State of Panama drenching rains are almost of daily 
cccurrence, and oceasionally on the Atlantic side hurricane 
blasts make avenues in the forest, : 

‘The district investigated by me, and where the plants were 
collected, was reached by ascending for some distance the 
River Chagres, and then travelling for several miles through a 
stately forest into the heart of the isthmus. ‘Phe trees seen 
exceeded in height and dimensions those met with in the 
wooded districts of the Amazon. An undergrowth of a thorny 
wild pine apple (Bromelia), 10 feet in height, everywhere formed 
extensive thickets. Large powerful snakes were numerous, and 
so audacious that they deliberately rose up to strike at any one 
that approached, The young rubber saplings were found 
growing most abundantly on the banks of eool, cleat running 
streams and little dribbling rivulets. ‘The roots could easily 
be traced over the surface of the ground runaing down to the 
very margin of the water. But the tree grew also on emi- 
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nences, steep declivities, and varied elevations, and in such 
abundance that the first explorers eave the name “ Caoutchoue 
Hill” to a height which they found crowned with a forest 
almost entirely composed of rubber trees, It was not seen 
growing anywhere on swamp or marsh land. Although the 
rubber districts are proverbially rainy, yet the tree was seen 
by me growing beside a stream on the border of a desert tract 
of country boundiug the Gulf of Guayaquil, where only a few 
light showers of rain fell during the year. On both sides of 
the stream there was a strip of good forest, but beyond thickets 
of cacter and low spreading legumes formed the characteristic 
vegetation. T mention this fact ta shaw that the tree will 
probably succeed well in regularly-irrigated districts, even if 
the atmosphere be dry and dusty, The temperature in the 
woods of the isthmus ranged from 75° to 88° Fahrenheit. 
Rain water, examined the moment it fell, was never found to 
be below 74°, ‘The usual practice in collecting the milk was 
by felling the tree, and then making deep notches around the 
trunk at distances not exceeding one foot apart. Broad leaves 
were placed beneath these to receive the milk, which afterwards 
was collected in a large calabash or other vessel. A holo was 
then dng in the ground, and the milk poured into it and 
thatched over with Jeaves. It coagulated in about two weeks. 
Another method was to bruise a handful of the large broad 
heart-shaped leaves of a climber, a species of ipomea, and stir 
these about in the milk. By this operation the milk thickened 
in less than an hour, having the appearance of a jelly-like 
mass, but very porous, and exuding profusely a black ink-like 
water whenever touched or moved. This system of prepara- 
tion produces an inferior article, and I have seen some buyers 
from the United States ent up the large juicy flakes into slices, 
an inch or so in thickness, and dry them in the sun, The tem- 
perature of the sea-water along the west coast, where tho 
rubber tree grows, is high, and does not vary much during the 
year. Tn the Gulf of Gnayaquil it is usually 78°, at Buena- 
ventura 80°, and in the Bay of Panama 79°. The water of the 
River Chagres, although 80° in fine weather, fulls during 
violent rains to 76°, On such occasions many fish are to be 
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seen in certain places ffoating about in the water benumbed- 

like or dying. I do not know if this is the result of the 
sudden lowering of the temperature, or if it is to be attributed 

to the great quantity of decayed vegetable matter brought /~ 
down by the discoloured swollen torrents from the interior of 

the forests, 

In India there are many districts which possess all the 
climatic conditions necessary for the successful cultivation of 
Central American rubber, From Bombay southward the ma- 
jority of the deep debouches of the ghauts coming from the 
base of the western slope of the Malabar hills, ineluding the 
humid forest region extending in places down towards the coast, 
contain many excellent sites. In Ceylongand Southern Burma 
and the Malay Peninsula, the tree is likely to thrive in all proper 
situations. Calicut is about in the same latitude as the 
centre of the region occupied by this rubber tree in its 
wild state. The deep recesses of the Sispara Ghaut really 
closely resemble some of the caoutchouc districts adjuin- 
ing the River Dagua. The sites selected ought to be at 
low elevations, and no place should be tried where the 
temperature at any time during the year falls below 60° 
Fahrenheit. Marsh land must be avoided. In dry desert 
localities the tree may be expected to do well when planted 
along the banks of canals, or any description of channels 
where water is flowing for the whole or a portion of the day, 
Trees in good situations will produce seeds early, but these 
will require to be planted without delay, as drying destroys 
their vitality. But cuttings must be resorted to first, and 
stout branches, cut into pieces each possessing a bud, and 
covered lightly with soil, will generally be found to grow. 
Strong cuttings, a foot in length and furnished with buds, 
when planted in the usual way, will become strong plants 
sooner. However, the propagation of this tree will not be 
found so easy as the Ceara rubber. 

In the planting out of young plants, the petiole or leaf 
stalk of the lowest or oldest leaf should be buried in the soil. 
By following this simple rule the plant commences to grow 
at once, its growth is vigorous and the trunk symmetrical. 


INDIA-RUBBER TREES, 37 


But if at the period of planting there is much bare stem above 
ground, then growth is usually slow, the plant remains 
“leggy” for some time afterwards, and never makes a good 

Nvtree. If the plants get a little attention until they are four 
or five fect in height, Ido not think there is any description 
of weeds or forest growth in India that will afterwards overtop 
them. The rapid growth of this tree, by which a large 
amount of vegetable mould is added to the soil, is an im- 
portaut feature. My own opinion is, that if planted in 
suitable places aud properly wrought, it will be found to yield 
a larger return per acre than any other plant or tree cultivated 
in India, 

Concluding remarky.—In commencing the cultivation of 
these trees in India, it may be well to ascertain by actual 
experiment, as early as possible, the species likely to yield the 
largest amount of caontchouc. It is possible that as regards 
quality there may be little, if any, difference in the milk of the 
various kinds when collected and prepared in the same way. 

As has been already stated, each of the three sorts require 
rather different sites, a wet or swamp situation being most 
natural to the Para tree, while the moist banks of rippling 
streams or rivulets will be found well suited for the species 
from Panama, The Ceara tree is not delicate, and will grow 
and produce rubber in situations where oth er kinds if planted 
would be dried up. For these reasons, it is likely to prove a 
valuable plant in India in parched-up regions and stony unpro- 
ductive lands thinly covered with soil. The cup method, if 
employed in an extended way, may be found a convenient mode 
of tapping. Thus 20 rows of cups distributed over the entire 
trunk might be put on at one time, The earth could also he 
cleared away from underneath the large roots to allow of 
their being properly tapped. Even by the rude method 
adopted in South America, hy which the wood is much hacked, 
the roots are found to yield milk abundantly at all seasons of 
excellent quality. But whatever method is adopted, it is 
evident that if care is exercised tapping may be carried on 
continually. The Para tree in many localities gets uo rest, 
except during a very “ web moon,” or when the collectors are 
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drinking cachass, Therefore, the idea of giving the trees one 
or two years’ rest ought not to be entertained. The Ceara 
method of paring off the surface of the bark might be tried 
on any of the sorts in dry weather. Para and Panama trees 
may be tapped on attaining a diameter of say 6 or 8 inches, 
and that of Ceara with a diameter of 4 to 5 inches. A 
collector in a plantation working with cups should be able to 
collect easily from 8 to 10 pounds of rubber per day. On the 
Amazon, in newly-opened districts, where the trees have not 
been operated on before, practised hands are sometimes able 
to collect from 20 to 30 pounds daily. A much greater 
quantity may be collected in even a shorter time on the 
Isthmus of Panama and adjacent regians, but then the trees 
are cut down to obtain the milk—a plan which it is assumed 
will not be followed in India. The cup process of tapping, 
the most general in use in the Amazon valley, isan Indian 
method, and is said to have been in use amongst them at the 
time America was discovered. 

No time should be lost in reducing the milk, when collected, 
to asolid state, for if this matter is delayed, decomposition 
takes place, which furnishes much of the impurity complained 
of by manufacturers. If possible, the milk should be coagu- 
lated on the day it is collected. The milk of some species, 
such as that of the Panama rubber tree, may keep for a week 
or more in a cool shady place, but Para rubber milk spoils 
within the space of tweuty hours, and: gives off s most 
disagreeable odour. All the Para rubber is prepared by the 
smoking method I have described. Where nuts cannot be 
easily found green foliage is used instead. The “fumes of 
sulphur,” “ammonia,” or “acetic acid” are never employed. 
Alum is generally used im thickening the “mangaba” milk in 
the south of Brazil, but it appears to destroy the elasticity 
of the rubber. The watery portion may be evaporated by 
placing the milk, in small quantities at a time, in shallow 
vessels attached to any simple form of hot-water apparatus. 
Either this or the adoption of a smoking method similar to 
that of Para will probably be found the best. The materia; 
should be prepared in thin flakes about 13 inches in thickness, 
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Those pieces, if made square in the form of a ‘bale; could be 
fastened together and covered with coarse cloth. In this way 
rubber would be both easily handled and stowed. 

The milk of Masseranduba. (Lucuma procera), and of one 
or two milk-yielding trees of the Amazon districts reported 
to be mixed frequently with Para rubber, possesses no elasti. 
city when prepared separately. 

The island of Borneo has been suggested to me as a place 
specially suited for the formation of India-rubber plantations, 
No doubt they would grow there as well as in India, but 
probably not any better, Although the position in point of 
Jatitude may appear in favour of Borneo as regards the 
Para tree, I doubt if the climatic conditions of that 
island excel in any particular the sonthern portion of 
the Madras Presidency at low elevations. It must be re- 
membered that what is termed by some the “equator of 
heat” is considerably to the north of our geographical equator. 
On the American continent it may, I think, be placed at not 
Jess than ten degrees of north latitude. In the dense forest 
regions of the Amazon and Panama Isthmus, the most 
striking feature is the extraordinary development of certain 
trees, occupying large spaces of ground, chiefly ficus avd 
Jomban, mantled by a dense profusion of leafy climbers, 
the trunks and branches clothed with parasitical plants, In 
India, as for instance, in the best forest portions of the 
Sispara Ghaut, there are no conspicuous large trees with 
buttressed roots, but there is a far more even development 
of general forest trees, and I have no doubt if an acre of such 
land was cleared, and the wood thereof weighed, it would ba 
found to equal, if not exceed, the product of a similar extent 
of ground inthe wooded districts of tropical America. Apart, 
however, there remains a more positive proof of the capabilities 
possessed by the climate of Southern India. The cocoanut and 
mange trees can only be cultivated in the hottest regions of 
the tropics, Now I have visited places where these trees 
were planted. by the natives, such as Jamaica, Hayti, St. 
Domingo, Porto Rico, Sants Martha, Carthagena, Panama, 
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Buenaventura, Jumaco, Bahia, Esmeraldas, Guayaquil, and 
Para, but nowhere was the fruit superior, nor hardly so large 
as the mangoes or the cocoanuts of the, Malabar coast. For 
these and other reasons I have confidence that there exist 
the necessary conditions for the successful cultivation of the 
American rubber yielding trees in many parts of India. 

Tn conclusion, I trust the way in which I have performed 
these services may be considered satisfactory. 

Iam, S12, 
Your most obedient Servant, 
Rossrr Cxoss. 


Ficus clasticn in Bratan. 


No, 19. 
To rug Comursstoner of ARAKAN. 

Dated Arakan Hill Tracts, May 23rd, 1878, 
Sin,—Referring to your Docket marginally noted, received 
only on the 15th instant, I have the 
honor to report, for the information of 
Government, that the rubber which has this dry season been 
brought down for the first time to our Northern Frontier by 
Clans of the little known “ Shandoo” or “ Poor” race is 
alleged by them to be received in barter from the “ Looshais ;” 
but as these Shandoo Olans are of the wildest and most suspi- 
cious character, it has been undesirable to press them too 
closely on the point of the locality from which thoy obtain 
the same, as several had never before seen a European, neither 
visited us. 

2. If too much eagerness is evinced on the subject, on 
first introduction to our new guests, they will leave with the 
impression that, if we learn the source of the product, Govern- 
ment may occupy their country, and hence the information, 
meagre as it is, elicited from them on the point, in course of 
casual conversation (for direct queries are out of the question), 
has to be received “ quantum valeat.”’ 


No. $i of the 24th ultimo. 
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8. The Tribes who have recently brought down the trade 
For position, vide mostly reside to the south and north 
O'Donol’s map, published of the “Blue Mountain,”* and some 
by Government’ of Akyab < i 
istrict. in territory, a large portion of which 
is unsurveyed and undefined. ; 

4. My own .impression ix that the Ficus elastica is 
indigenous to the above tract of country, and that the theory of 
their obtaining the same from the Looshais is a blind, because— 

let.—The natural outlet of the rubber trade from the Looshai 

* country is * Demigiri,” in the Chittagong Hill Tracts ; 
2nd.—The relationship of the above referred to “ Shandoo” 
tribes with the “ Looshais” is the reverse generally of that inti- 
mate and friendly kind’ which would allow of their obtaining 
it, when the Looshais have had for some years a good mart 
for it in the Chittagong Hill Tracts. 

8rd.—Indirect information supplied me points to the fact 
that the Ficus elastica is to a limited extent indigenous to 
the tract of country about half a degree south of the Blue 
Mountain, 

5. TF trust next season to have time to learn more of, and im- 
prove our relationship with, these independent tribes, who 
mostly bring this article down, and heretofore only known to 
the Government as inveterate marauders on British Territory, 
I shall then be in a position to afford more definite informa- 
tion on the subject. Doubtless if the Arakan Hills is the 
natural outlet, and not the adjoining frontier of Chittagong, 
as also if our border remains quiet, a trade in this new indus- 
try will be established. It may be observed here, as pertinent 
to the question, that when on duty at Chittagong in September 

hea Dépiisy, Catniac last I ascertained that for the last two 
sioner, Chittagong Hill years there had been a marked decrease 
Tracts. . 

in the amount of rubber exported from 
the Hill Tracts, An explanation on this point is deserving of 
attention, 
T have, &e., 
W.G. Hvenzs, Captain, 
Supdt, of A. Hill Tracts, 
* The “Blue Mountain” is in latitude 22° 80,” N. 
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Autroduction of Budber Plants ints gndia. 
- From Her Majesty's Secretary of State for india, to the Covern« LM” 
: ment of India—No. 18, dated the 9th May 1878. 
On receipt of Your Excelloncy’s letter No. 11 of the 22nd 
February last, relative to the distribution in ‘India of the 
plants of the Copaiba Balsam, and of the Hevea, Ceara, and 
Castilloa rubber plants, a copy of it was forwarded to Sir 
- Joseph Hooker, with » request that the wishes of your Govern- 
ment in this respect might be attended to. 

2. I now transmit, for your information, copy of the reply* 
received from SirJoseph Hooker, which 
contains « review of the operations un- 
dértaken at-the Royal Gardens, Kew, in effecting the introduce 
tion of India-rubber plants into India, , 


® Dated 17th April 1878. 


From—W. T. Tarsett0n Dyer, Hsq., Assistant Director, Royal 
Gardens, Kew, to the Under Secretary of State for India— 
Dated 17th April 1878. 

I am desired by Sir Joseph Hooker to acknowledge the 
receipt of your letter of the 6th April, transmitting an extract 
uk from a letter from the Government of India, and requesting 
é the transmission to Ceylon of certain: stocks of Heveas and 

Castilloas. : 
In replying to this letter, Sir Joseph Hooker thinks it will 
be convenient that E should review tho whole operations of 
this establishment in effecting the introduction of India-rubber 
plants into India. 
1, Hevea braziliensie (Para rubber).—On 4th June 1873, 
: we received from Mr, Markham some hundreds of seeds obtain- 
pie ed from Mr. James Collins. Of these seeds loss than a dozen 
germinated, and six of the: plants so obtained were taken 
out by Dr. King, Superintendent of the Botanical Gardens, 

Caleutta, in the same year to India. 

‘The climate of Calcutta did-not prove very favorable to the 
Heveas, which require the conditions of growth met’ with in 
hot and moist tropical forests. It was, therefore, decided in 
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eonsultation with Mr. Markham that, in the event of more 
Heveas being raised and sent out from Kew, they should be 
received at the Botanical Gardens in Ceylon, which should 
then be regarded as the depét for supplying young plants to 
such parts of India as were found to be suitable for its 
growth. 

On June 14th, 1876, we received from Mr. Wickham about 

70,000 seeds, of which about 4 per cent. germinated. 
- On August 9th we despatched 1,919 plants raised from these 
seeds to Ceylon in 38 Wardian cases, in charge of a gardener. , 
Of the whole consignment 90 per cent. reached Dr. Thwaites 
in cxccllent condition, Alt subsequent accounts have been 
satisfactory, and no @ifficulty is found in multiplying the 
plants by propagation to any extent. . 

Qn August 11th, 50 plants were sent to the Botanieal 
Garden at Singapore. Owing to the delay in the payment of 
the freight these plants all perished. 

On August 23rd, 50 plants were sent direct to Major Seaton 
in Burma, These reached their destination in bad condition. 

Oh September 29th a further supply of 100 plants was 
taken out to Dr. Thwaites, in charge of Mr. Duthie, Superiu 
tendeut of the Botanical Garden, Saharuapur. These reached 
Ceylon in good order. 

On June i1th, 1877, 22 plants were sent to the Botanical 
Garden, Singapére.- The Superintendent reports that the 
elimate appears suited to their growth, 

On September 7th, 37 plants were sent to the Botanical 

Gardens in Mauritius, and reached their destination in good 
order, : : 
On September 15th, 100 plants were again sent to Dr. 
Thwaites, and 50 to Calcutta, in charge of Mr. Morris, Dr. 
Thwaites’s Assistant. Both consignment reached their des- 
tinations. safely. Of those sent to Calcutta a portion was 
immediately despatched by Dr. King to Major Seaton, with 
whom they are now doing well. 

It appears, therefore, that while upwards of 2,000 plants are 
safely established in Ceylon, smaller parcels are also growing 
in Burma, Calcutts, Mauritius, and Singapore. The plant is 
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now therefore to be regarded as definitely established in the 


East Indies, and with ordinary horticultural skill there should - 


be no difficulty, in the course of a few years, in raising an. 
indefinite number of young plants. 

Beyond keeping a small stock for occasional distribution, it 
doos not appear that this establishment is called upon to take 
any further steps for the propagation and distribution of. this 
plant to India, 

i should add that, on November 21st, 1876, Mr. Oross 
reachod Kew with about 1,000 young plants brought direct 
from South America. Only about 8 per cent, of these plants 
survived, and they therefore contributed but little to our re- 
sources for distribution. . 

2. Castiilaa elastica (Rubber of Central America.)—Sir 


oa 


Joseph Hooker has already stated, in a letter to the India” 


Office, dated April Ist last, what has been done with respect 
to this kind. I quote the following passage :-— 

“The cuttings brought home by Mr. Cross were received on 
October 3rd; 1875. [The seeds (7,000) received previously 
failed to germinate] Steps were immediately taken to estab- 
{ish and propagate them, and on August 9th, 1876, 32 healthy 
plants were forwarded to Dr. Thwaites, 28 of which he 
subsequently reported were well established in Ceylon | and 
doing well, 

“On September 15th, 1877, a further consignment of 24 
plants was transmitted to Dr, Thwaites, in charge of Mr, 
Morris.” 

A few plants have also been sent to Mauritius and Singa-, 
pore, 

‘The propagation of this species will, for the present, be con- 
tinued at Kew, and during the ensuing summer a further small 
consignment will be sent to Ceylon. Cuttings do not strike 
so readily as those of the Hevea, and the multiplication of 
plants is therefore necessarily slower, 

3. Manihot glaziovii (Ceara rubber.)-—Mr, Cross brought 
to Kew on November 21st, 1876, seeds’ and cuttings of this 
plant, from which a stock of 55 individuals was eventually 
obtained, 
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On June 11th of last year, four plants were sent to Singa. 
pore, and on September 15th, at which date our stock had 
increased to 300 plants of all sizes, 50 were sent to Dr, King 
at Caleutta, and 50 to Dr. Thwaites in Ceylon, both in charge 
of Mr. Morris. All the stems collected by Mr. Cross were 
divided between these two recipients. At the end of the year 
our stock amounted to about 450 plants, There will be no 
difficulty, therefore, in sending a supply of plants of this 
species to the Conservator of Forests in Madras in accordance 
with the wish of the Government of India, It will, however, 
probably be most convenient to treat Calcutta as the depit 
for the Ceara rubber plants, as Ceylon must be for Ieveas 
and Castilloas. is g . 

With respect to plants of the Copaiba Balsam, nothing can 
be done, From the five seeds brought to Kew by Mr, 
Cross, November 21st, 1876, only two plants have been raised, 
and these grow with excessive slowness, Nothing can there- 
fore be done at present in propagating them. 

Recapitulating, I have therefore to state that Sir Joseph 
Hooker is of opinion— 

1. That it is unnecessary to transmit any more Hevea 
plants to India, and that application should be made 
for them to Ceylon when required for experimental 
cultivation. 

2. That as the stock of Castilloas at Kew increases, far- 
ther consigaments should continue for the present to 
be made to Ceylon. 

3, That plants of the Ceara rubber may with advantage be 
forwarded to Madras, but that the principal stock of 
young plants should be sent to Caleutta, from which 
they can be distributed. 

4, That for the present nothing cani-be done, as far as Kew 
is concerned, with the Balsam of Copaiba. 


From the Government of India, to Her Majesty's Secretary of 
State for India,—No. 23, dated the 1st July 1878. 
We have the honor to acknowledge the receipt of your 
Lordship’s despatch No, 18, dated the 9th May last, forwarding 
. 
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copy of a letter from the Assistant Director of the Royal 
Gardens at Kew, which contains a review of the operations 
undertaken at those gardens for introducing the American rubber 
trees into this country, and, in reply, to express our concurrence 
yn the proposals made therein, viz :— 

That no more plants of the Hevea draziliensis need at present 
be sent to India or Ceylon ; 

That plants of Castilloe elastica should continue to be sent to 
Ceylon ; and that the Botanical Garden at Caleutia should be 
made the depét for the plants of the Ceara caoutchouc. 

2, We would beg your Lordship*ta convey our acknowledg- 
ments to Sir J. Hooker for the services rendered by him in 

’ connection with the rearing and despatch of these rubber plants 
to India, . 

3. With regard to the origin of the arrangements for the 
cultivation of the rubber tree in Ceylon, we have the honor to 
state that in July 1875, Dr. King, the Superintendent of the 
Botanical Garden, Calcutta, reported that the plants brought 
out by him from Kew in 1878, had not done well at the Garden, 
and that he feared the tree would not find a congenial home in 
any part of Northern India, He suggested that it would pro- 
bably thrive in Ceylon; and it was accordingly arranged, in 
communication with the Government of Ceylon, to use the 
Botanical. Gardens there as a depét for supplying rubber plants 
to British Burma and other parts of India. 


Timser Trade in Assan, 

‘Tux principal sources of demand for timber in Assam are 
for the following purposes :— 

Boat-building and dugouts, construction of houses and 
bridges, making charcoal, and for local use by the inhabitants, 
fire-wood, troughs for cattle, rice mills for husking rice, 
wooden seats, ploughs, and yokes for cattle, cart-wheels, aud 
sugat-crushing mills. 

The better class of furniture is almost all imported from 
Calcutta and Dacca, although excellent woods fcr this purpose 
are found in Assam, 
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Paddles for dugonts are largely made in Upper Assam of | 
Bola wood, Morus leviyata. 

 Boat-building, as the largest industry, first claims our atten~ 
tion, The boats are built with smooth sides, not in clinker 
fashion, and are of burdens up to 1,000 maunds. They are 
largely employed in the carrying trade on the rivers in the 
province, and the demand for timber for their construction 
exceeds the supply, and is likely to enhance considerably the 
prices of the better classes of timber. The timber used in 
this industry is principally Sal, Sama (Artocarpus chaplasha), 
Jarul or Ajhax (Largerstremia regina), and rarely Tittasappa 
(Michelia champaca) being also employed. 

Other woods migat certainly be used with advantage, but -. 
are not at present known in the trade, In Assam, Sal is 
almost confined to the districts of Goalpara, Kamrup, and 
the Garo Hills; the few blocks of Sal forest in Nowgong 
and Darrang being of inconsiderable area, and none at all exist. 
ing in the districts farther up the valley of the Brahmaputra. 

From the earliest times on record the trade in Sal and Sama 
appears to have existed, nearly all the timber sold being 
brought down to sand churs at the mouths of the afiluents 
of the Brahmaputra, at the end of the rainy season. 

Hundreds of thousands of logs were annually sold at these 
timber markets, to merchants from Lower Bengal; and 
boats manned by Bengalis, and by Marawabadis who speak 
Hindi, and bring down from the Ganges boats built clinker 

: shape of Badri timber, are used to float the logs to their 
destination at rates from Re. 1-8 to Rs. 2-8 per pair of logs 
according to the demand, 

Latterly, wholesale destruction of timber by cotton jhuming 
and felling immature trees has so ruined the forests that the 
supply of timber suitable for boat-building is yearly becoming 
scarcer, and the quality fast deteriorating. 

For cotton jhuming Sal forest is preferred, as young Sal 
trees are easily felled, and there is little or no undergrowth to 
clear away. I visited last year a cotton jhume in a zemin- 
dari forest, near Dhubri, and think that a description of it 
might not be inopportune. 
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An area of fonr or five acres of dense syoung Sal forest had 
been cleared, every tree being felled; #hd the stems were cut 
into lengths, and used as palisades, six feet above the ground 
all round the jhume. . 

The branches had been burned before the cotton was sown. 
Sleeping changs, raised 10 or 12 feet above the ground, were 
the only habitations, 

At the entrances to the jhume pit-falls of 6 feet in length 
and depth and 4 feet broad had been dug to catch wild 
‘buffaloes, or rhinosceros, or other intraders from the surround- 
ing jungle, 

The cotton was full of pca fowl, and I shot three whilst 
walking round near the palisades, as they flew over into the 
Sal forest outside. 

On such jhumes only one crop of cotton is raised, so that 
the rate of destruction of the forests may be readily ima- 
gined, 

The log used for boat-building is called the Dham, and 
should exceed 43 feet in girth, and in length between'6 and 
7 feet, and be entirely of heartwood. 

At present the Diams are of girths down to 24 feet, and 
ave merely rounded, still containing sapwood, and the wood 
is so bad that boats which, if built of heartwood, would last 
without repairs for twenty years, now require constant 
patching, and can be scarcely kept together for more than five 
or six years. 

Sama dhums are scarce, and of larger dimensions than 
Sal, The wood is therefore better esteemed, and fetches 
rather higHer rates, chiefly on account of the absence of 
sapwood, which in Sama is so bad as not to pass muster at 
any market, 

‘Tittasappa is of equal rank with Sama, but even rarer. 

Jaxul dhums, though of large girth, frequently up to 8 feet, 
and without sapwood, are liable to split when exposed to the 
sun, when stacked for sale on the sand churs, ; 

‘The rates obtained for Jarul are, therefore, less than for the 
other woods ; although it is of excellent quality for boats, if 
not split, and for all work in-doors. 
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The logs are worked out in the cold season by Mechi wood- 
cutters, called banatis, ‘under a Duffadar. 

The latter advances money for food and implements, and 
pays royalty and other charges on the timber. After the sale, 
he takes half the price obtained, and pays the other half to 
his men. The royalties charged have been out of all propor+ 
tion to the price obtained by the Duffadars, until quite re- 
cently, and many of these men have made considerable sums 
of money, though they still retain their simple habits, and 
mostly bury their cash in earthen pots. 

One of them is said to have lent a sum of Rs. 30,000 to the 
Parbotjuar zomindar. 

Previously to 1870, only Re. 4-4 per axe was charged 
in the Government Forests, which has been calculated at 
lesy than 2 annas 8 pies per tree, at a time when Dhums were 
selling at Rs. 10 to 15 a paix. 

The Government rate is now Rs. 10 a Sal tree, and Rs. 6 
for other trees, except in the Garo Ilills, where Re. 1 per log 
was charged-for Sal and Sama in 1876-77, although as much 
as Rs. 19 a pair was obtained for the Dhums, by the Duffadars, 
as some fine Sal timber still exists in the Garo Hills, 

In the zemindary forests of the Goalpara district, royalties 
of Rs. 13-4 to 40 per hundred logs are charged. according to 
their dimensions, and a further sum of Rs. 6-4 per cent. of 
value of sales effected is paid by the Duifadar to the land- 
owner, 

The royalty paid to the Butirs is still only Rs. 4 per axe, 
and Rs. 7 for each gang of wood-cutters, called a Bada. 

But timber cutting is exposed to other perils besides attacks | 
of tigers, and sudden risings of the mountain streams in 
Bhutan; and, owing to the constant fighting going on 
amongst the people, no banatis have gone up to the hills 
during the present year. 

Besides the royalty on timber cut in their zemindaries, the 
owners of the sand churs, ou which it is stacked for sale, 
charge a rent called tolljhat, now levied at 4 annas a log for 
every log stacked, whether cut in their own estates or else~ 
where, 


50 TIMBER TRADE IN ASSAM: 


This right of charging tolljhat gave rise to considerable 
trouble ; when it was wished to take up land for Government 
depots at the different timber markets, the zemindars claimed 
compensation, amounting to 6 lacs of rupees, for three such 
plots of land. It has, however, been found possible to acquire 
the land without paying such extortionate demands, 

The prices now realised for dhums of Sal, Sama, or Titta- 
sappa range from Rs. 5 to 20 a pair, and for those of Jarul 
from Rs. 5 to 6, 

The dhums are always cut at the base of the tree and con- 
tain the best of the timber. Next in importance are the houses 
posts, af which the Gul is the best. 

+ As in the private forest, scarcely any tvees of sufficient girth, 
for even the wretchéd dhums of. the prosent day, can be 
found ; the house-posts are taking their place in the market. 

They are all of Sal timber, and are classed as follows, the 
prices given being the average obtained in 1876 :— 


Wame of Log. Length, Prices por 100 Logs, 
Gunis rod s+ 103 feet to 12 feet, ... Ra. 40. 
Derhatis ... we 22 told 4, ... not known. 
Guls wae 164, t019 4. Rs. 275, 
Dootis w (94, to2l , wy -150, 
Gadams .., ., 24 4, #080 4, 2. yy 300. 


Bishatis ... a. 30 4, and over 4. 4, 825. 

‘The diams which appear last in the list are young trees 
with little or no heartwood, and are fastened transversely 
actoss the boats used for floating down the timber, which 
is suspended from them by jute ropes. 

The various classes of honse-posts are eagerly bought up for 
house-building in Lower Bengal; none of them exceed 3 feet 
in girth at centre, all timber over such a girth being cut 
into dhams. 

‘The only large logs now removed from the forests are those 
worked out by the Forest Department, which are mostly sold 
for publie purposes. 

Owing to the scarcity of labor in Assam, and to the con- 
venience of getting timber ready sawn up, teak scantling, costing 
Rs. 2-8 per cubic foot landed at Dhubri, and at proportion 
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ately higher rates at stations further up stream, has been 
lately imported for local purposes, althongh Sal has been 
available in the rough at Re. 1-8 and at 1-4 per cubic foot, and 
is a better building wood than Teak. 

The demand for dugouts is also very large, and boats 
of Sal, Sama, or Tittasappa, measuring 6 to 8 hands across 
the back, sell for Rs, 120 to 200 each. Such trees are 
getting rarer, aud more inaccessible every year, and dugouts 
are now made out of softer woods, such as Gugera or 
Chelani, (Schima mollis,) and others, which only last a few 
years. 

A statement prepared by Mr. Mann gives statistics of the 
consumption of tea b&xes in Assam in 1875. 

Leaving out Sylhet and Cachar which this article has not 
considered in treating of the timber trade of Assam Proper, 
or as it is now called the Assam Valley Districts, we find 
that 187,102 tea boxes were exported from Assam, and 135,718 
imported; thus not more than 2,000 appear to have been made 
in the province. 

Each box contains about a cubic foot o timber. 

Most of the boxes come from Burma, and cost Re. 1-5 each 
in Caleutta. 

Considering the large forests of soft wood trees in all parts 
of Assam, itis only the scarcity of the population which can 
account for such an import of wood into the province, In 
the Goalpara district there is a small population of Mechis 
who have been wood-cutters for generations; these men are 
already engaged in timber works in Government Forests, so 
that it is hoped that the anomaly of importing Burmese timber 
into al argely-wooded country will not continue long, 

The quantity of charcoal used annually can be readily caleu- 
lated from the quantity of tea exported, the exports in 1875 
being about 12,840,000 Tbs. The Government charge is for 
the right of making charcoal 2 annas a maund, but most of it 
is manufactured in private forests, 

As to the articles for local use there are no statistics avail- 
able ; xough pieces of Bola wood for making paddles are sold for 
8 anuas to 12 annas each in the markets iu Assam, and ploughs, 
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yokes, seats, rice mills, and rollers of Sal or. Ahoy (Viter 

. altissima) are sold et the markets on the Dhubri and Kuch 
Behar road, at prices from 6 to 8 annas each. The people help 
themselves freely from the zemindary forests, and only expect 
to be compensated for the labour of cutting and bringing their 
goods to the market. 

To facilitate their search for houseposts, fire wood, and wood 
for implements, they have been accustomed to fire the forests at 
the end of every coldseason, As these practices are not allowed 
any longer in Government Forests, the cultivators talk of emi- 
grating southwards from near the Forests in the Duars to the 
zeinindary lands. 

From the above remarks, it can be readily imagined that the 
Private Forests, though extending over several hundred square 
miles, will soon yield nothing at all. 

Those in the Garo Hills, where there is no check to jhuming, 
seem to be destined to a similar fate in no short interval of 
time, z 

The imports of Burmese timber are not likely to increase, 
and have their origin more in the saving of labor than in the 
actual saving of expense. 

Butir timber is very inaccessible, and tho writer has reason 
to believe that Sal Forests in the Hills are not very extensive. 

Government will soon be sole holder of all timber-yielding 
tracts in the Province, and the establishment of a general 
depét at Dhubri, and the certainty of a supply there of all 
kinds of marketable timber will soon establish there the largest 
timber market in Eastern Bengal, and the introduction of steam 
machinery for sawing up scantling and tea boxes is more 
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SB Manual of Yndin Syloictture. 

Sre,—As a foundation for all correct work in dealing with 
our forests, it is necessary that every Forest Officer should 
possess the latest and most certain information in relation to 
every tree with which he is brought into contact in his 
professional capacity. This is a truism; but how unsettled, 
how unsatisfactory is often the knowledge of even Divisional 
Officers on the subject of the most important among the 
trees constituting the forests under their care, and hence what 
faults in treatment, what a waste of time and of money 
through carrying out operations which the experience of others 
have already condemned! How often does it not happen that 
an officer is transferred to a province or to a part of the same 
province with the forest vegetation of which he is quite un- 
acquainted, and the requirements of and specialities inherent 
in the various species composing which he can only learn 
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hy long and patient observation, more especially in the case’ 
of an untrained Forest Officcr whose mind is not drilled, and 
whose efforts are not directed by a perfect knowledge of the 
laws of forest growth. 

Every year the department is recruited by a number of 
young men who are placed at a similar disadvantage. Many 
important operations are executed in our farests by men who, 
for the above reasons, are not competent to do them, and the 
forests, of course, suffer in consequence. 

It is, therefor e, imperative that we should have some standard 
guide to the cultural requirements of all our most important 

“forest trees. Such a work would not obviate all necessity to 
learn for ourselvese But it would direct us in the right 
way and considerably shorten our period of incapacity. 

It is true that our knowledge on the subject is very im- 
perfect as yet, but in order to develop the information we 
do possess, it is necessary that we should know the present 
range of such information, however small, As we gain in 
experience we must build upon this structure. Without a 
foundation we cannot construct at all. 

Dr. Brandis’s Flora is a most valuable work, and very use- 
ful are the other Floras at our disposal; but, as a matter of 
course, such works do not aim at giving the very detailed 
information here required, the specialities from a cultural point 
of view attaching to the tree. The soils, climate, exposition, 
slope affeeted by it, its growth, longevity, usefulness as a 
timber or for other purposes, its enemies, method of propaga- 
tion either naturally or artificially, &c., &c. 

All this mass of detailed information, which is quite neces- 
sary to render the. Forest Officer really efficient, exists in 
the shape of accurate data in the heads of the many only, 
and not in that of any one person, even in the case of one 
kind of tree. The facts are scattered here and there. The 
experience of one officer needs the confirmation of others. 
The tares have also ta be eliminated from the wheat. A 
mass of evidence requires to be carefully sifted and then 
condensed. 

We have, it cannot be doubted, a number of officers emong 
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‘us who take a very great interest in their profession; and 
judeed Forestry is in itself so attractive a science, that we can 
assume that most of us are continually observing the phe- 
nomena attaching to the growth of the different species of 
trees and the resujts of natural or artificial changes in the 
mass of a forest. Many of us have exceptional experience 
in the artificial re-production of some species, &c., &c. 

The Forest Department has now been working for many 
years, and a valuable fund of information of all kinds must 
therefore exist. It is true that it is much diffused, the 
knowlege is unequally distributed, being in the case of every 
one officer more or less indefinite and lacking a more general 
confirmation. . 

It is my proposition that this information, imperfect as it may 
be, be made use of to form a foundation for the more noble 
edifice which will necessarily follow upon a more extended 
experience in the future, Without such a foundation in the 
shape of a Muuual of Sylviculture in the hands of every officer, 
any addition to our knowledge in the future must be very 
slow and often questionable, and hence a really sterling work 
on the subject almost impossible. We have not to deal here 
with a country like France or Germany with a dozen species 
of forest trees, pretty equally distributed over the whole 
country, but with a huge continent, where both climate and 
vegetation differ widely, rendering it possible for one man 
to gather a complete knowledge of but a small number of its 
forest trees during a lifetime, 

Tt stands to reason that such a Manual could never be 
compiled from contributions invited for the purpose to the 
Indian Forester, In the first place, it would take an endless 
time; and in the second place, many observing officers would 
be too bashful to bring their ideas before the public, some 
from a want of confidence in their theories, others from 
a lack of faith in their grammar. 

I would therefore suggest, in order to effect the purpose 
desired, that every Forest Officer who as, by a residence of 
two years or more in one district, familiarised himself with 
the forest vegetation of those parts, be bound to furuish his 
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Conservator, upon being called to do so, with a memo. con- 
taining his ideas on the subjects required of him. 

All memos. on the same subject would then be separately 
filed by the Conservatur aud sent on to sume officer who, 
from his experience in India and his possession of other 
attributes necessary for the purpose, would be the fittest 
person to compare the intelligence before him, to sift it, to 
bring out in a compressed form all the useful information and. 
matters of interest, and to add to the summary of each subject 
such data of a general nature as could not be expected from 
the contributors themselves, and thus gradually would the 
work be built ap. 

Forms might be served out containing the headings under 
which information would be required. This would prevent 
the discussion of superfluous matters on the part of the 
contributors and keep them from useless digressions. 

Not least of the advantages of the plan here proposed 
would be a true insight into the real worth of the different 
Forest Officers, and a strong inducement to the indifferent 
te look about them more. 


Yours faithfully, 
Facor Dg Sarin, 
Ast July 1878. 


The Gatalpa and its ses. 


(From the “ American Agriculiurist.””) 


Tux Catalpa (C. bignonioides) is likely to reeeive much more 
attention at the hands of tree planters than heretofore. It is 
essentially a southern and south-western species, finding its 
northern limit in Southern Ilinois and Indiana, but cultivated 
much farther northward. In exposed situations in northern loca- 
lities, the tree is not seen at its best; the head is often very 
irregular from injury in severe winters, or the breaking of the 
branches by violent storms, and when naked is anything but an 
elogant object, When the abundant leaves appear, these defor- 
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mities are hidden, and the whole aspect is changed. The long 
petioled leaves, either opposite, or three in a whorl, are large, 
heart-shaped, downy on the under side, and of « peculiar 
shade of green. The flowers appear in June and July in 
large open panicles, often a foot long, and are produced in- 
such profusion that a specimen in full bloom is a most pleasing 
sight. The individual flowers are about an inch long, elon- 
.gated bell-shaped, with a wavy 5-lobed border, and somewhat 
two-lipped ; they are white, and generally tinged with violet, 
and spotted within with yellow and purple dots, The flower 
are succeeded by long, slender, cylindrical pods, often a foot 
or more loug, which hang wntil spring, and are so conspicuous, 
especially after the leaves have fallen, that in some localities 
the tree is known as the “Indian Bean.” Tho pod is divided 
lengthwise by a partition, forming two cells, which contain 
numerous very flat sceds, having on each side a wing, which 
is much cut, and appears like @ fringe. Boys often amnse 
themselves with the pods as substitutes for cigars, the cottony 
wings to the seeds giving an abundant, and probably innocent, 
smoke. As an ornamental tree, the Catalpa, with many merits, 
has some faults. Asalready mentioned, its naked branches are 
unsightly, and the leaves are among the latest to appear, while 
they drop with the very first frosts. Its bark, when wounded 
or cut in the spring, is said to emit a very offensive odour. 
The honey collected from its flowers is said to be poisonous, 
though we have seen no direct evidence upon this point. The 
name, Catalpa, is supposed to be derived from the Indians ; 
it was originally described by Walter as C. bignonioides, from 
the resemblance of its flowers to those of the Bignonia or 
Trumpet-creepers ; later botanists have called it C, cordifolia 
and C. syringafolia; but these, according to the rules, should 
give. place to the older name. It belongs to the Bignonia 
Family. Our principal reason for briefly describing the 
Catalpa, is on account of its economic importance, In most 
works on trees, its timber is briefly mentioned as “ lasting,” 
though Mr. Arthur Bryant in his work gives more importance 
to this quality, stating that he is assured that posts “have 
stood for forty years without the. appearance of decay,” and 
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advises its cultivation “to a limited extent.” Probably the 
earliest. advocate of the Catalpa was General Harrison (after- 
wards President), who, in an agricultural address at Carthage, 
O., in 1825, advised farmers to cultivate it.on account of its 
great durability for posts, &&. He, when Governor of what 
was then the North-West Territory, found Catalpa pickets 
in the old French stockade at Vincennes, which were yet 
sound, though they must have been in place for a century 
or more. Later, Dr. Warder and others have given testimony 
as to its value. Mr. E, E. Barney, of Dayton, Ohio, has, 
as mentioned last month, done excellent service in collecting 
the scutlered testimony as to the value of the timber of the 
Catalpa, adding to it*important notes of his own, and pre~ 
senting the whole in a pamphlet. Mr. Barney calls attention 
to the fact, first pointed out by Doctor Haines, of Dayton, that 
there are two varieties of the Catalpa; one blooms two weeks 
earlier than the other, has larger flowers, which are nearly 
pure white, with larger, longer, aud fewer seed pods. Mr. 
Suel Foster, a well-known horticulturist of Muscatine, Iowa, 
has also noticed this difference, and found the early-flowering 
form to endure a winter which killed the ordinary kind, He 
proposes to call this form “ the hardy,” and the later blooming 
“ the common” Catalpa, Those who contemplate tree-planting 
will do well to procure the pamphlet reforred to (which Mr. 
Barney generously supplies for two 3c, stamps), a8 we can here 
only briefly sum up the evidence there presented. The valu- 
able qualities of the tree are: case of propagation ; adapta- 
bility to various soils; rapid growth ; freedom, so far as 
known, from the attacks of insects, and the great value of its 
timber, especially as to durability when exposed to the 
weather, or in contact with the earth. As to climate, Mr. 
Foster thinks that the common kind cannot be depended, 
upon north of St. Louis, while the variety just mentioned has 
endured the severest winters of Iowa and Iilinois without the 
least injury. That 4 variety in the color of the flowers, 
leaves, or fruit of a plant is often accompanied by a 
difference in hardiness, and that some varieties are more hardy 
than the type, is well known to cultivators, and is by 
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no means peculiar to the Catalpa. The seeds are sown in 
spring in nursery rows, thinned to about a foot, and trans- 
planted when one or two years old, as may be most convenient. 
Tn the plantation they are set four feet apart each way; 
close planting is necessary to insure a straight, clean trunk. 
In twelve years, each alternate row may be cut out for tele- 
graph poles or fence-posts, and in about twelve years more the 
remaining trees, in good soil, will make six railroad ties each. 
Mr. Barney estimates that at the present prices, a plantation 
of Catalpa will make « return of $25 per acre for each year of 
the whole time that the trees occupy the ground. Those who 
have only seen isolated and seraggy specimens can have 
little idea of tho Catalpa as a forest tree # in favourable loca~ 
lities it has reached a diameter of three and even four feet, 
with a clean trunk of 50 feet, without a branch. The trunk 
of this tree is preferred in the South-west for making dug- 
out canoes, as they neither crack nor decay, The great 
durability of the timber seems to be well established, and 
several instances are cited in which posts set in the ground, 
or logs laying upon it, have been exposed from 70 to 100 
years without perceptible decay. The great demand for the 
timber will be for railroad ties; for this use it should resist 
the crushing effect of great weight, as well as decay, and 
should also be able to hold the spikes firmly; so far as tried, 
the Catalpa ties have proved, when tested side by side with 
ties of oak, perfectly satisfactory in these respects. One 
great advantage of the Catalpa over most other woods is the 
inappreciable amount of sap-wood, or “sap,” as the immature, 
recently-formed onter layers of wood are popularly called. 
This, even in cedar and other trees, the heart-wood of which 
is durable, decays rapidly, but even small stakes of the 
Catalpa suffer no appreciable loss from this cause. Besides 
durability, Catalpa-wood possess beauty to a remarkable 
degree; its general color is a warm buff, the “ silver grain”? 
being straw-colorcd; it takes a fine pulish, and is. well suited 
to interior finishing and cabinet work. Mr. Barney, who is 
known at the West as “the Veteran Car-Builder,” sends ua 
specimens of the wood, cut in different directions, with one 
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surface polished; one of these is from the lower end of a 
bar-post that is known to have been in the ground for seventy- 
five years; and, though stained a little darker, is quite as 
sound as the others from trees cut last year. All present a 
beautiful polish. 
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JJ Fores AND Queries, 
Preparation of Bamboo Fibre for Paper-Waking, 
TO THE EDITOR OF THE “INDIAN FORESTER.” 

Dear Sin,—I was somewhat astonished to see in your last 
issue a letter from Mr. Rontledge, the well known pioneer 
of Bamboo Paper, criticising a report of mine on the prepa- 
ration of Bamboo Fibre, which was printed in your issue of 
July 1877, Iwas as much astonished as I should be if a 
man told me he had used a steam hammer to crush a fly. 
Mr. Routledge has evidently over-cstimated the importance of 
the Moharli experiment, and misunderstood its object, which I 
will now, with your permission, proceed to explain to him. 

We had all of us heard and read a good deal about the 
suitability of Bamboo Fibre for the manufacture of paper; 
we at once recognised the superiority of this scheme over that 
other one of mingling the cast-off rags of ill-clad natives with old 
and equally useless cutcherry records, We were assured that 
we could prepare the fibre with comparative ease out in the 
jungles, and that the chief point was to choose the young 
shoots at the proper time, neither too young, nor too old, 
So we determined to prepare some Bamboo Fibre. We limited 
ourselves to this, for with our accustomed modesty we came to 

- the conclusion that we scarcely kuew enough about it to turn 
out actual paper. Starting then with the sole object of ex- 
tracting fibre from Bamboos, three courses ‘were open to us; we 
could have set a lot of men to beat out the young stems with 
sticks : this is a method used in jails for aloe and other fibres, 
and is excellent-in results, if slow in procedure. This method 
would have taken too long, so we had to give it up; or we 
could have adopted the plan used by the Brinjaras of Central 
India in the preparation of fibre from the root of Butea 
Srondosa ; they chew it in their mouths, and the result is a 
beautiful fibre and pearly white teeth. The population of the 
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Moharli forest was not at that time sufficiently dense, nor were 
their teeth sufficiently good to warrant our adopting this me- 
thod, and it had to be given up with reluctance. The third 
course was the one we eventually took, It isa great country 
for sugar cultivation, and at certain times of the year sugar- 
mills are at a discount. We had previously noticed the resem- 
blance between the crushed stems of the sugarcane and the 
specimens of rolled Bamboo sent by Mr. Routledge for our 
guidance. So we set up our sugar mill, and went to work in 
the most approved method of sugarcane crushers; the only 
difference was that we threw away the juice, and boiled the 
stems, which, of course, is just the reverse of what the. sugar 
men do, and our fame was great in the land. People came from 
far aud near to see what the Sahibs were up to, and wondered 
whether it was true that the Bamboos from 350 square miles 
of forest were really going to be manufactured into paper. 
But, as already explained, that was not our object; otherwise 
the 25 bags of fibre produced would not have been consigned 
to oblivion, but, in part at least, would have been sent to Eng- 
land for Mr, Routledge to convert into paper. 

The Moharli experiment proved conclusively that it would 
not pay to utilize the country sugar-mill for the manufacture 
of Bamboo Fibre; it did not prove, and did not attempt to 
prove, that with an improved rolling and crushing mill (with, 
let us hope, a stronger shaft than they seem to have had in 
Burma, and other requisite appliances,) the enormous and in- 
creasing quantity of spare Bamboos in that forest could not 
be utilized for the manufacture of paper stock. The fatal 
drawback will always be found in the unhealthy character of 
the Chanda jungles in October and November, the time pro- 
posed by Mr. Routledge for cutting the young Bamboo shoots, 

It seems to me useless to answer Mr. Rontledge’s criticisms, 
though it would be easy to do so; he has evidently not under- 
stood the object of the experiment which, as far as it went and 
as far as it intended to go, was successful. 

Tremain, Dear Sin, * 
Yours truly, 
A. Suyrnus. 
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Auiluence exercised by Crees on the Climate and Productife- 
tess of the Peninsula of Fndin. 

Para. 1. Pending the investigation by the House of Com- 

mons into the causes of the recent 
woumpuableconsseP famine in Southern India, it may be 

useful to show what has. been done since 
the Court of Directors wrote their Despatch, No. 21, of 7th 
July 1847. 

2. In it the Court requested the Government of India to 
ascertain the “effect of trees on the climate and productive- 
ness of a country, and the results of extensive clearances of 
timber.” That: an abundance of wood increases moisture, and 
that a deficiency promotes aridity, seemed to the Court clearly 
deducible frum the researches and observations which had been 
made on the subject. The~ Court further observed that the 
decrease of moisture which hag taken place in various parts of 
America has usually been attributed tothe clearing of the 
forests, and where the country, as has sometimes happenod 
from political canses, has returned partially to its original 
forest. state, the contrary effect had been observed. As the 
removal of trees had been followed by great diminution of 
the volume of water’ in the rivers and lakes, the restoration 
of wood waa succeeded by a corresponding increase in tho 
quantity of water. The Honourable Court, however, went. on to 
observe that the modes in which the presence or absence of 
treos influence the climate of a country are by no moans so 
clear. as the fact itself. It is generally believed that the 
clearance of trees is followed by a diminution of rain falling 
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in the country subjected to tho process; further, it is con- 
sidered that a part, at least, of the change effected by clears 
ances may be attributed to increased evaporation, and it has 
also been suggested that the effect may bo ascribed to the 
diversion of water to the purposes of cultivation. It seemed 
to the Court not unlikely that each of these causes may operate 
to a greater or less extent under different combinations of cir- 
cumstances, and that two or three may frequently act 
together. 
3, “The subject,’ the Despatch continues, “is one having 
a strong practical bearing on the welfare of mankind, and 
we are anxious to obtain extensive and accurate information 
in regard to it. We desire, therefore, that you will furnish us 
with any that you may possess, and that you will institute 
inquiries in such quarters as may he likely to lead to the 
acquisition of particular facts bearing upon tho question. It 
has been suggested that the circumstances of tho district of 
Azimghur alford sume illustration of the subject, and we shall 
be glad to receive a correct report of any facts relating either 
to that district or others which may be calculated to throw light 
npon the subject of our inquiry.” 
4. Subjoined to the Despatch was an extract from a lotter, 
dated 9th March 1846, from Surgéon 
i ene lk and temas Gibson, of the Bombay Medical Depart- 
peony como om ment, That officer was, for a prolonged 
period, Conservator of the Forests of 
the Western Presidency, and almost lived in the forest tracts, 
In the letter alluded to, he stated that tho clearing then going 
on must, at no distant period, be injurious to the fertility 
of the adjacent garden and rice lands, and, indeed, of the 
country generally, with the further disadvantageous effect of 
a considerable increase of the annual mean temperature, and 
of the dryness of the climate. He mentioned that, since the 
South Konkan had been, to a great extent, denuded of forest, 
all the inhabitants concur in asserting that the springs had 
left the uplands, that the climate bad become greatly drier, 
the seasons more uncertain, and the land less fertile; and, 
while in Canara, the exuberant moisture of the sea air soon 
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overs the denuded hills with a matted jungle of brushwood 
and small shrubs, the different climate of the upper country 
does not admit of this effort for speedy reproduction, The. 
shoots from the felled trees remain greon for a time, and on 
these perishing, or being cut away, the hills remain bare.* 

5. Subsequently, in 1854, Surgeon Gibson sent me a letter 
to his address, dated Mahabaleshwar, 21st February 1846, in 
which the writer mentions the common belief in the Konkan 
that, with the removal of the wood, the small streams had 
more or Jess dried up. 

6. The Government ef Tndia took immediate action on 

the Honourable Court’s Despatch, (28th 
qivction taken ty tho August, No. 780 of 1847) and asked the 

Madras Government for any available 
information respecting the effect of trees on tho climate and 
productiveness of a country or district, and the results observed 
of extensive clearances of timber. In the usual course of 
business similar communications must have been addressed to 
the other local Governments, but the only reports made public 
were three from Madras, When I heard of the inquiry, I, 

furnished a copy of a memorandum on the 

Assistent Surgeon Bel- subject which I had written and publish~ 
fou's Memorands of 184 41" shout the year 1840, and the Mad- 

ras Government reprinted and distri- 
buted it widely, and sent it also to the Governments of Bengal, 
Bombay, and Agra, and to the Court of Directors (Minutes 
of Consultation of 8th September 1848). My memorandum 
subsequently appeared, extended, as an article in the Madras 
Journal of Literature and Science No. 80 of 1849. I had 
previously seen much of the Peninsula, perhaps few officers 
of Government have seen so much of it, and my memoran- 
dum: commenced with the remark that, with the exeoption of 
a fow localities in Southern India, the whole country seems 
destitute of trees. Whether they have disappeared under 
the hands of man while none were being planted to supply 
their places, or whether they never existed, nothing so much 
strikes the attention as their general scarcity ; and, I added, 


* This letter merits publication, 
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we cannot but look upon the cultivation of trees as of vital 
importance in such a country as India, where, under a tropical 
sun, the atmosphere is so likely to be loaded with miasmata, 
and the fertility of the land is so much dependent on the 
supply of water. The facts then adduced seemed to justify 
the conclusion that the filiage of trees greatly influenca the 
purity, humidity, and temperature of the atmosphere, and the 
supply of water on the earth’s surface, by attracting clouds 
and condensing the moisture in the atmosphere, diminishing 
local temperature, protecting the soil from the action of the 
sun’s rays, and husbanding the rain by 
regulating its flow. Instances were 
given of injury following the denudation of the land, the in- 
creasing cost of firewood and of timber was alluded to, and 
I pointed to the famine in Bengal in the middlo of the 18th 
century, when a third part of the population are said to have 
perished, and to that of 1839, when half a million are said to. 
have died. The conclusions to which I came, from the intor. 
mation then before me, were that the bareness of the Bellary 
district is a cause of its aridity, also,— 

(1) That the extensive clearing of a country diminishes 
the quantity of running water that flows over its 
surface. 

(2,.) That it is impossible for us to determine at present 
whether the diminution is owing to a smaller annual 
fall of rain, or to increased evaporation of the sur- 
face water, or to these two-causes combined. 

(8.) That it is, however, shown, by the authors above 
-quoted, that rain oftener falls and that more dew is 
deposited in well-wooded countries than when a 
country is naked; and, drawing our conclusions from 
the meteorological facts collected in equinoctial re- 
gions, we may presume that the extensive clearing of © 
# country diminishes the actual quantity of rain that 
falls upon it. 

(4). That mountains, practically when covered with their 
native forests, by an electric action on tho atmos- 
phere, cause clouds to gather around them, condense 


and his conclusions, 
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and collect the vapours of the air, and equalize the 
fall of rain. 


(8.) That the forest trees which grow on mountain summits 


have a structure peculiarly fitting thom to reeeive 
the waters of the clouds. 


(6) Lhbat lands destitute of the shelter of trees allow of 


more rapid evaporation. 


(7:) That, independent of the preservation of surface water, 


forests husband and regulate its flow. 


(8.) That, in all forost tracts, the temperature of tho air 


is more equable throughout the year; that, in tropical 
regions, the atmosphere around trees is cooler, and 
contains more moisture than the air in the open 
giode; that the atmosphere of a tropical country, 
without trees, has an arid dryness in it, totally dis+ 


similar to the cool softness of a well-wooded one; 


that lands covered with trees are cooler and moister 
than those which are exposed ; that, in hot climates, 
the destruction of forest trees, by inducing aridity, 
destroys vegetation, and that forests and troos afford 
the shelter from violent winds which is absolutely 
essential to the health of the vegetable creation. 


(9.) That springs draw their supplies from sources in their 


(10.) 


immediate vicinity, and the presence of trees, near 

these sources, seems to prevent the dissipation of the 

supply of water. 

That, in clearings which are purely local, springs 

may disappear without there being any ground to 

conclude that the annual quantity of vain has 
diminished. 

That the tenacious clayey undersoil, found in forests, 

is peculiarly adapted for preserving the surface and 

subsoil waters. 

‘That there is a difference in the condensing power of 
trees, but by means of the vegeluble creation, a 
valuable supply of moisture is collected from fogs, 
and from the atmosphere in the form of dew. 

It had previously been recorded (p. 11) that treos, by 
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the nature of their respiration and radiation from their leaves 
in a sky without clouds, surround themselves with an atmos- 
phere constantly cold and misty. They affect the copiousness 
of springs, not, as was generally supposed, by a peculiar 
attraction for the vapours diffused through the air, but because, 
hy sheltering the soil from the direct action ‘of the sun, they 
diminish the evaporation of the water produced by rain ; that 
To on bare tract rivers 80 S00 as man, to supply his wants, has 
and fertility disappear. thinned or removed the trees which clothe 
the hill sides of the district he inhabits, the rain diminishes or 
rapidly runs off, the rivers dry up, and the previous fertility 
of the lands vomplotely disappears; and, “by felling the trees 
that cover the tops and sides of the mountains, men, in every 
clizaate, prepare at once two calamities for future generations— 
the want of fuel and scarcity of water.” 
~ And I wound up these conclusions with the remark that, 
“if the facts detailed warrant those de- 
Santhern India climate : ‘ 
improvable by arboricule ductions, it may be confidently asserted 
ue that Southern India would be greatly 
enriched, and its climate ameliorated by the introduction of 
arboriculture ; that only the Government, or the Civil Servants 
of the State, could accomplish anything on a great scale, but 
their efforts may be seconded by every individual resident in 
it, and the man who makes a few trees grow where none 
grew before will be a benefactor to this country,” (pp. 47-48.) 
8, Since these views were made public in 1840 and 1848, 
eset Cobeoaei the further information obtained has 
Jays stress on the value of corroborated most of the conclusions to 
mgmnialt Sie, which Ihad then come, as I will now 
show. My letter was followed by one from General Cullen, 
on the 3st March 1849, which the Madras Government like~ 
wise made public. General Cullen laid great stress on the 
value of mountain chains in arresting and condensing the 
vapour of the atmosphere, and on the effect of forests during 
a great part of tho yoar in proventing the dissipation of the 
superficial moisture, but he doubted if that circumstance could 
have much influence on the rainfall or on tho supply of water 
from springs, Another letter, made public. by the Madras 
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Government, was from Surgeon C. I. Smith, of the Mysore 
f Comnission, dated 23rd Juno 1849. Init, 
insteeehjeytomskt Dr, Smith records the belief of the people 
ne of Coorg and of the Superintendents of 
the Nuggur and Chittledroog divisions of Mysore, that the 
presence of trees in a country tends to increase the quantity of 
rain, He furnished three instances of the destruction of 
springs by denuding the ground’ of trees. One of these was 
in a range of hills south-east of Bangalore, at a coffee planta- 
tion called Glenmore, in the Debenaicottah 
talug of the Salem district, The proprie- 
tor, when preparing ground for a coffee garden, which was 
watered by an excellent spring, was warned by the Natives not 
to clear away the trees in the immediate neighbourhood of his 
spring, but he disrogarded their warning, cut down the trees, 
and lost his stream of water. Another instance was at the 
village of Hoolhully, about eight miles distant from the head 
of the new ghaut at Munzerabad. A planter had a nursery 
there, which he waterod by turning on it a watercourse from 
aspring. Hoe cleared up, for planting, the sides of the ravine 
in which the spring was, and ceased to have anything like the 
quantity of water ho had before the shade was cleared. The 
same planter, close to the bungalow where there was a spring, 
had some years before cleared a ravine for planting, and found 
abergs 7 yt? ben - in peer in like manner ; but, 
: lying away, and the place 

being too small fore plantation, he did not renew them, and 
allowed the jungle to grow up again, since which tho stream 
had nearly regained its former size. The Superintendent of 
the Nuggur Division also, at that time, wrote, “that springs of 
water shaded by trees, almost invariably dry up on trees being 
cleared away. This has been observed on the Neilgherry hills, 
and many other woody districts.’ Surgeon Smith further 
mentioned that in Coorg and the hill countries, it is impossible 
to move off the road when walking early and before the sun 
hie Sead has dried the ground, the dews are so 
dripping, and trom fog heavy aud the dripping from the trees so 
a wetting, yet the roads are perfectly dry. 


” Debenaicottab, 
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In the north of Coorg, in December, and. in Munzerabad, in 
January, ho had found it impossible to move off the roads until 
the sun had dried up the dew with which tho grass and brush- 
wood in the jungles was daily saturated. On the Baba Booden 
hills, in April 1848, the hottest season ef the year, he found 
the fog so dense till 8 or 9 a.m., and the condensation of water 
on the trees in the jungles so great, that he became wet through 
in moving among them. 5 

9. These three reports from the Madras Presidency, by 
myself, General Cullen, and Surgeon Smith, so far as I know, 
are all that have ever been printed, and there has never appeared 
any report from any of the other Presidencies. If these have 
never been furnished, they might even yet be called for, merely 
for the sake of science, as the information existing is sufficient 
for the purposes of administration. 

10. The Revenue officers of the Madras collectorates sent 
in reports, of which I was allowed to 


‘Madras Revenue officers’ 

reports, take copies, and I have these nam- 
Stewie, Hee ancl ton. ed on the margin,* and 
Canara, 8th November 1847. others on tke forests of the 


Hejabenmdry, 6th January. 1868, 
Coimbatore, 8th January 1848. 
Ootgonmand, a January 1868, 
Tanjore, 25th Febraary 1848. 


Peninsula of India. Tho 


Enojoro, 25th Webroary 1602, whole of the reports that have 


Nellore, dth March 1848. eome before me bear testimony 
Kacbicepoly, 7Us Marob 1838, to the rapidity with which the 
Bellary, oth March 1848, 

‘Arcot, North, 26th April 1848, forests have been swept away, 
Rae particularly since the intro- 


duction of railways. Conservancy and planting should always 
have been continuous, but the instant that railways were resolved 
on planting operations ought to have been greatly extended. 

My, Benodonomecsthe Mix. Blane, Uollector of Canara, wrote in 
destruction of forests, the most earnest manner from Mangalore, 
denouncing the Coomroe, a destructive form of cultivation, 
mentioning that the forests had been largely destroyed and 
urging their preservation, pointing out the injurious effects 
produced on the climate and on the fertility of the soil by the 
extensive clearance of a country, and recommending a declara- 
tion of the right of the Government to all forests which cannot 
be clearly proved to be private property. 


AND PRODUCTIVENESS OF THE PENINSULA OF INDIA. 121 


11. Mr. Henry Forbes, Sub-Collector of tho Rajahmundry 
Me, Hronry Forbes thinks district, reported that the forest had 
the rain runs off more receded, but he thought it open to quese 
repidly afer dearanees tion whether the diminution in the 
streams, which come from the hills, is not in the time which the 
sgream takes to exhaust itself, instead of the body of water 
passing down to its bed, whether the rain is not said to be less 
in quantity only because falling on the hills, and no longer 
restrained by the trunks and roots of trees, and allowed no 
time to percolate through the soil and the fissures of rocks, and 
to supply the reservoirs of the springs, it pours down in torrenta 
and leaves the watercourses dry as soon as the rain has ceased: 

to fall. 
12, Mr. H. V. Conolly, Collector of Malabar, furnished 
the rainfall for 38 years, 


Mr. HE. V, Conolly_ ‘i 
exmticn ro ‘he penern and mentioned that the 
vainfall has not di- |__|! amount had by no means 


reigs’ | HBS? | 138k | Tossencd of Inte yours, 
i though the clearance of 
.| jungle land had been great. 
T reproduce this rain return 
on the margin, but re- 
arranged in three portions 
of 18, 138, and 12 years 
respectively, and, as will be 
observed, it shows the con- 
siderable increase of from 
122-88 to 130°10 and 141°33 
inches in tho throo periods. 
18. The cultivators of Torriore and Volcondahpoorum 
stated to Mr. William Elliot, Collector of 
roti, aiated mail ‘Ttichinopoly, that so much rain had not 
tnd water supply andin- fallen since the jungle between the 
Cusbah village and the adjacent hills was 
removed; that the heat and wind were much increased; their 
wells and tanks also had not yielded the supply they did 
formerly ; that the placo was not moro healthy, and the dry 
cultivation was much increased. Tho ryots of Qodiarpalliam 
zg 
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and Artealore seemed to think that the removal of their small 
jungle had been productive of no evil, so far as the supply of 
water was concerned. 

14, In North Arcot, Mr. Binning, the Collector, was in- 
formed that “the rains, for the last 20 
years or more, had not been so copious 
or regular in that district as in former days,” and that, of late 
years, the jungles and supplies of water had gradually 
diminished. 

15. The people of Salem told Mr. Lockhart that when the 

Mr. Lockhart reports Streams from the hills of Collymally, 
drying up of otreams. Tallamally, and Ninamally wera covered 
with jungles, the water was continually ranning, but after the 
jungles were removed and the lands were converted into nunjah 
and totakal fields, by means of reservoirs, wells, and tanks, 
these natural streams had been affected. 

16. The report from Bellary came from Mr. Mellor, the 

ate Metor ponte Collector, remarking on the extrome 
atidity of Bellary district aridity of that district in contrast with 
andoontrastsRemendrovgs 44, Ramandroog Hill, 3,100 feet above 
the sea, which was frequently, for somo hours after sunrise, 
enveloped in a most donse mist. 

17. I will here mention that the Ramandroog and Coomar- 
asamy hills still contrast strongly with the arid plains of the Bel- 
lary district. When serving at Bellary in 1845—47, I was sent 
to Ramandroog to report on its suitability as a sanitarium, I lived 
on the hill for a time during the south-west monsoon. Look- 

Denndation of Raman. ing westwards towards the valley of the 
Aroog bill side. Tumbudra, the fields might be observed 
bright with sunshine, bat asthe winds ascended the hill side, 
their moisture became more and more condensed, and as they 
awept like a thick mist over the edge of the plateau, the trees 
dripped as if under a heavy rain. Subsequently, in 1863-65, 
when again employed in the Ceded Districts, I twice revisited 
the hill, and had to bring to the notice of the Collector the 
great diminution that had occurred in the trees on its edge and 
sides, and to suggost the neod of preserving thom. At Bellary, 
during the south-west monsoon, clouds pass over so continuously 


Mr. Binning reporls 
lessened rainfall. 
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as to shade the sun for days, but rain seldom falls. The 
Copper Mountain to the south, over which the south-west wind 
passes, has not on it a treo which could break the motion of the 
wind, and [suggested to the Collector the need for planting it. 
There is no part of the south of India more in need of the 
paternal care of Government than the Ceded Districts. 
18. The question of the capabilities of the forests of Southern 
Pianeta dense eae India for meeting the wants of the com~ 
slowly but generally dimi- munity was largely noticed in the Par- 
ome) liamentary Paper on the Porto Novo 
Tron Works (pp. 103, 150, 154—155, 162, 250, 263, 268, 277, 
299, 312 to B21, 828 to 826, 338 to 340, 846, 361 to 364, 369 to 
871, and 374), and when writing on the Iron Ores and on the 
Manufacture of Iron and Steel in the Madras Presidency (1855), 
I reported (p. 9) that there was “ one fact shown connected with 
the best: interests of this manufacture which merits the early 
consideration of Government. I6 is the slow but general 
diminution of the forests or wood tracts from which the smelters 
procure their charcoal. It is to be supposed that with the 
increaso of population the forests in their vicinity would bo 
cut away, but this (the Madras) Government and the Honoura- 
ble Court are so fully alive to the necessity for foliage in a tro- 
pical country that it is only necessary for me to draw attention 
to the diminution going on, to have measures taken to secure 
for the country, and for the people themselves, therefore, that 
trees cut down for fuel should be as little wasted as possible.” 
T pointed out that the Swedish Govorn- 
ment, in order to protect the fuel preserves, 
permit only a certain number of tons of iron to be produced 
yearly; and as, in that “ country, 20 years are required fora new. 
plantation to grow into timber, only a certain portion of the forest 
is allowed to be cut down annually and the spot replanted.” And, 
Replanting and prowe TOW again writing after many years, I 
‘tion needed, can only point to the necessity for re- 
planting largely and carefully, and protecting the plantation 
throughout the tracts that have been denuded. Population 
has greatly increased, and public works and railways have largely 
augmented the demand for fuel and enhanced its price, Since 


‘Foreat laws of Swoden. 
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my report appeared on the Iron Manufacture, the Conser- 
vators of the forests have been continuously drawing the atten- 

Hist. ak Kaecouaia tion. of the several governments to this 
erergmhore “in Bombay point. Surgeon Gibson (Bombay Forest 
and Mates Report, 1849 to 1856, p. 5) reported that 
the charcoal used in the extensive iron works at Boypore had risen 
in price by upwards of 100 per cent., within the last few years, 
that (Report, 1857-58-59 and 1860, p. 115) owing to the 
vicinity and activity of the railway, the rise in the price of 
firewood, obtained from the side branches of trees, had been 
about 75 por cent., and the tendency was still upwards, 

19. His successor, Mr. Dalzell, has mentioned (Selections 
from the Records of the Bombay Government, No. 76, p. 24) 
that, in Bombay, the price of fuel had risen from Rs. 3 to Rs. 8 
per candy, or Rs. 24 per ton, and that Bombay was then annu- 
ally burning 300,000 tons, of value, therefore three-quarters of a, 
million sterling, 

20. Tho Military Bonrd at Madras during many years watched 
the Sriharicottah jungles which supply the Madras town with 
fuel. The Conservator (Madras Forest Report, 1859-60, p. 1) 
early reported that there were “ many causes at work which are 
gradually thinning the ranks of the indigenous forests of the 
Madras Presidency, the first and by far the most formidable of 
these being railway requirements. It is, he says, scarcely credi+ 
blo the many thousands of large forest trees which have been 
felled in the neighbourhood of the various lines of railway 
within the past few years. But another source of diminution 
affecting only scrubby copse and minor forest, is the exten- 
sion of cultivation consequent upon the reduction of the land 
fax and increased facilities of communication. There is every 
probability that the clearing both of the forest and jungle will 
go on so long as grain maintains its present tempting prices,” 

21. Tho records of the Government Central Museum, 

Modes and Mysore Which I formed at Madras in 1850, and 
muspuns epltimberreed those of the Mysore Musenm, which T 
fuel. formed at Bangalore in 1863, contain 
information worth examining as to the state of the forests and 
the timber and fuel supplies. Iu 1854 (Ist July) I sent a 


+ Yecomment 
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circular all over Southern India, calling for reports on its forests 
and woods (Appendix D). The reports came duly to hand, 
but the extent of work that devolved on me from 1855 was such 
as wholly to prevent me reviewing them, But, at that time, 
(Extract, Min. Cons, 8rd January 1856, Appendix C) the 
Metres Goyemment Madras Government had become fully 
claim all Wynbed forests ative to the waste committed in the value 
able Government forests, and asserted that the whole of the 
forests of Wynaad belong rightfully to the Government in 
succession to the Pychee Rajah, but that private claims, founded 
on no good basis, had been allowed to spring up, and had, in some 
cases, been officially admilted, to the great injury of the rights 
of Government, The Collector was then ordered to report on the 
extent of the forests and the means to be adopted for preserving © 
them. It would be of value to have that report made public, 
22. The progress of yailways and of large public works was 
a . already causing the scarcity of fuel to be 
Worle Ivo inoanead ae severely felt, and its price had risen 25 
per cent. within afew years. (Report, 
Conservator of Forests, Madras, 1859-60, p. 14.) The fuel 
here alluded to was that used for cooking by Europeans, and a 
large proportion of the Native population, who also use bratties 
made of cowdung, In Bellary and other barren districts the 
firewood chiefly consists of branches of thorny bushes, there 
being almost a total absence of forest trees (Ibid.). On the 
« ay Neilgherry Hills peat or turf fuel had 
pee IS * ten outlaw auee by Oras Gan 
bia bell, of the 21st Regiment, Madras 
Native Infantry, and was being used more than formerly, thus 
lessening the demand for wood and charcoal. It is a matter of 
scientific interest to mention that the peat of the Neilgherries 
ia different from that of Europe as regards the producing 
plants. Specimens of it and of peat brought from Tibet by 
Dr. Falconer were sent to the London School of Mines for 
analysis, Scarch might be made for other peat localities to 
meet the increasing requirements of a rapidly increasing popu- 
lation, who, having no mineral fuel, expend daily 2 Ibs, of fire~ 
wood per head, or the third part of a ton per annum, 
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28. In the meantime the state of the forests of India had 
inj Pita Aas been attracting the attention of the scien- 
ginsten a0 80 es effect of tific world. The British Association had 
appointed a Committeo (Dr. Hugh Cleg- 
hora, Madras Medical Department, Professor John Forbes 
Royle, King’s College, London, Captain R. Baird Smith, Bengal 
Engineers, Captain Richard Strachey, Bengal Engineers) to 
consider the probable effects in an economical and physical 
point of view of tho destruction of tropical forests, Their 
report appeared in the Proceedings for 1851 (pp. 78102). It 
reviewed the existing information in the writings of Hum- 
boldt, Drs, Wallich, Wight, Holfor, and Griffiths, Captaine 
Onslow and Harvey, Major Cotton, Messrs, Blundell, O’Riley 
and Seppings, and of my Memorandum of 1840—48, and it 
concluded by strongly urging the protection of Indian forests 
and the planting of trees. 
24. Between 1860 and 1863, Mr. Justice Innes, of Madras, 
Mr, Innes urges the issued three pamphlets, one of them a 
aie Mee letter addressed to Sir Strafford North- 
cote, Secretary of State for India, urging the importance of 
planting the hills with trees wherever a tree will grow. 
25. In 1863, Mr, N, A. Dalzell, Conservator of Forests, in 
Me. Detzott urges con. #2 Bombay Presidency, furnished obser- 
servaney, and pro ibition vations on the influence of Forests (No. 
LXXVI., Selections from the Records of 
the Bombay Government, p. 12), in which he showed that 
the wanton destruction of forests had entailed barrenness and ari~ 
dity on countries renowned in former times for their fertility ; 
that, along with woods, springs and rivulets disappear and 
cease to water the parched land; that the actual temperature 
of a country is, by the destruction of its forests, very sensibly 
increased ; that the rain, gradually washing away the vegeta- 
ble earth from the sides of the denuded hills condemas them to 
sterility, while these latter, no longer able to retain and 
regulate the flow of water that falls on their slopes, are scored 
by deep gullies, formed by impetuous torrents, and the beds of 
rivers ave at ono timo dry and at another filled by sudden and 
short-lived floods. He urged (p. 22) the conservancy of every 
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patch of forest in the country, the suppression of “ dullee” 
or destructive cultivation, and the putting a stop to the per- 
nicious practice of setting fire to the brushwood on the slopes 
of the hills and to the jungle generally, 

26. Mr. Dalzell was here reproducing the conclusions at 
which previous writers on tho subject had arrived, and the 
recommendations made by them.* 

27, “It has recently beon pointed out that Hindus of former 
atest days planted groves as acts of merit and 
lanting of grovesand vile made them over to the public. This 

he eT might be revived. Whon Mr. Robert. 
son, tho Suporintondont of the Governmont Farms at Madras, 
visited Coimbatore in the autumn of 1875, he found that 
during the last 80 years a large area of land had been 
denuded of trees, partly in view of an extension of arable 
culture, and partly to provide fuel for the railways and for 
domestic nse. 700,000 acres, which were growing jungle sernb 
and coarse grass, had, during the preceding 18 years, been 
brought under the plough ; and being now bare for two- 

Natives doclare deereare thirds of the year, this must affect cli- 
of rainfall, mate. The people unanimously declared 
that the rainfall had been gradually diminishing during .the 
Tast 20 or 25 years, though it was not always referred to this 
cause. He was satisfied that the farmers would consent to 
plant trees in proportion to their acres, and he advised the 
formation of groves and village fuel preserves, the use of 
manure, and well cultivation, and deprecated the use of cow- 
dung as fuel, depriving the soil of it as manure, 

28. In consequence of the awful famine in the South of 

Sir Richard Templesug- India in 1877, Sir Richard Temple was 
Eed tnooraies aad ‘ain. sent to the aid of the Madras Govern- 
fall more precarious ment, Wriling as to the future of the 
Peninsula, he says ; “ We cannot but reflect whethor the uncer~ 


% Sinoa Mr. Dalzoll and the Honourable Mv. Justice Innes wrote, the general sube 
jest hua been fakon up by Slr, Marsh in he Earth as modilod by Hasan actions 
‘Dr. Joba Croumbio Brown, LL.D., in his “Water supply of South Africa, and 
facilities for the storage of it,” and by Dr, Brandis in “Ocean Highways” for oto. 
ber 1873, 
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tainty of season, which often proves so disastrous in Southern 
India, is not becoming worse and worse ; whether there may 
not be some physical causes at work to render the rainfall pre- 
carious; and whether such causes can be ascertained and 
obviated. It is hard to conceive a question more practically 
important than this. The discussion of it would be beyond the 
scope of this Minute. But, connected with it, there is one 
particular matter which may be mentioned forcibly, though 
briefly. The Southern Peninsula of India has been or is being 
denuded, not only of its forests but also of its jungles, its 
groves, its brushwood, its trees. The denudation has 
The Peninsula has been, CCH, 28 I understand, going on near 
on is being denuded 5 the sources and in the upper courses of 
the many rivers which water the country. ‘This, perhaps, 
is being in some degree checked. But with the progress of 
coffee planting, and with the assertion of communal rights on 
behalf of the people, the utmost vigilance will be needed to 
keep it within bounds, If it were to proceed unchecked there 
Catchment basins ana WOUld bo needed to keep imminent dan- 
drainego azons may be ger of the rivers running dry, by reason 
A of the catchment basins and the drain- 

age areas near their sources being rainless. And as these 
rivers supply the great canal systems, this danger has only 
to be mentioned in order to be felt. The same argument 
applies ina lesser degree to the tanks or Jakes which are 
second only to the canals in usefulness for irrigation. It has 
already been seen how precarious is the position of these 
reservoirs, even with one year’s drought. The progress of the 
country causes the price of timber and of firewood to rise. 
The introduction of railways has, in the absence of any coal 
mines, greatly augmented the demand for fuel. Strong temp- 
tations are thus inevitably offered to the people at large to 
fell, cut, and lop recklessly, to bring every Jog, stump, and 
stick to market, to dig out the very roots of the jungle, so 
stopping any chance of reproduction, without thought for the 
future. There are stories to be heard everywhere of groves 
and hedgerows, and scattered trees being cut for sale. In ihe 
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: midst of cultivated tracts, there are to 
ett tea bo seen bare, sterile hill sides, said to 
have been forest clad within living me- 
mory. In such localities the climate is supposed to have 
changed for the worse, Beyond the Ghat mountains, in 
Bellary and Kurnool, the trocless, shrubless aspect of tho 
country is as wonderful as it is melancholy. These are the 
very districts where famine has been occasionally epidemic, 
and.where scarcity has been almost endemic. Any thoughtful 
Searcy and Jamines SPectator must perceive that, according 
reour in them. to all meteorological experience, and to 
the almost certain teaching of proved facts, these fine districts 
were uot destined by Nature to be the prey and sport of 
famine and scarcity, but have been rendered subject to these 
calamities by the thoughtless action of man. Even the nu- 
morous groves planted in the last generation by Mr. Robertson, 
whose name is still a household word, were made over many 
years ago to the villagers, and have been mostly cut down. 
‘Trees, jungle, and forests must, indeed, be thinned and ‘cut 
for the use of man, but they need never be exhausted, and 
something might always bo left for reproduction. There is, 
of course, a Department of Forest Conservancy in the Presi+ 
deney, and much good is done thereby. Whether its functions 
and proceedings are fully sufficient for the wants of the 
country is a question not to be discussed here, At all events, 
there is reason to hope that the waste lands in hill and dale, 
He eoaidans conereaney which are in this Presidency so exten- 
and planting. sive, might be kept much more thickly 
wooded than thay are, and that large areas, now quite naked 
and devoid of vegetation, would, if reserved and guarded, be- 
come again covered with trees and brushwood, as they were 
in former ages. And the successful offorts of individual 
officers in the past prove what may yet be effected in 
this way of planting. If the necessity be duly recognized, 
then there is no doubt of the possibility of devising 
remedies,” 
29. The meteorological data available are, however, opposed 
a] 
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i to Sir Richard Temple’s belief that there 
South India seasons aro | 0 Eee ng 
pot more uncertain then ig any increased uncertainty in the sea- 
of rain lessening or sea- sons of the south of India, or that tho 
eres rainfall is either lessening or more pre- 
carious than before, But man, by denuding the land of forests, 
is allowing the rain-water to rush off the surface, sweeping away 
with it the mould, breaking down the tank dams, starving the 
springs, and draining off the waters of the springs, rivulets, 
and wells. At page 8, I gaye, in three columns of 13, 13, and 
Bainfall in Malabar has 12 Years vospectively, the rainfall at, 
not diminished, Anjarakandy in Malabar, from 1820 to 
1847, and showed that the rainfall had certainly not diminished 
thor, the average of ench of the three periods having been 
122-88 inches, 130+10 inches, and.141°33 inches. I now furnish 
60 years of monsoon rainfull (May, June, July, August, Sep- 
tember, and October) in Bombay, from 1817 to 1878, arranged 
in periods of 15 years, in which the averages were 81, 70, 77 
and 79 inches respoctively, the average of the 60 years having 
been 77°04 inches. 


Bombay City Rainfall in Monsoon Montha Sor 60 years. 


Nor has thet 1817 to 1831, | 1882 to 184¢. | 1847 to wt, | 1882 to 1876, 


Total. /1,283°28 | ...... {1052-21 


1014 


age | 8155 
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80. In the first period the range was from 93°97 to 121-98, or a range of 88-01 inchos. 


» second 4 7 5078, 9516,» » 44°98, 
third » » 85:10 ,, 11898, » 378 
» fourth » 4720 ,, 115-38, » 6819 » 


31. The Anjarakandy register shows an augmented rainfall, 
that of Bombay town shows a decrease of only 2°22 inches in 
the last compared with the first period ; practically there was 
no falling off. 

82, The last and most important statement obtainable 
is from the Madras Register, from the year 1813 to 1876, a 
total of 64 years. 

Madras City Rainfall for 64 years, in four periods of 16 years 
each.” 


Madras rai 
fall has not 
minished, and 
‘the seasons aro 
not mors un- 
certain than 


1818 to 1828, i 1829 to 1844. | 1845 to 1860, | 1861 to 1876, 


Tnches. 


88. I have arranged the zegistored data into four equal 
periods of 16 years each, and while the total of 64 years aver- 
aged 48°5 inches, that of each of the respective periods was 
51:53 inchos, 44°88 inches, 50°61 inches, and 46°61 inches, and 
the variations were— 

‘in the first 16 years, from 26°62 to 88°41, or a range of 61'79 inches, 


second yy 18-45 ,, 6536 7 wo, 
» third 27-64 , 80°09 " 585, 
» last A 2t49 ,, 74°10 a 5x61, 


* “Phe Cyele of Drought and Famine,” Dr. W. W. Bunter, p. 21, Appendix 4, 
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34, These registered data show that the rainfall in latter 
years has not been more precarious than before, that the uncer- 
tainty of the seasons has not increased, and that the amount of 
rain falling has not diminished. 

85. A writer under the pseudonym of “ Philindus”* has ar- 

Madres droughtineroas- Yanged the rainfall at Madras town from 
fom clearings of Jun- 1813 to 1875, into three poriods, viz. :— 
Average inches. 
From 1813 to 1833 rr we 47°63. 
» 1834, 1854. oe 6071 
» 1885 ,, 1875 oo on woe 47°04 
and, he says, “ consequently the clearings of junglo which have 
been made during the past three quarters of the century have 
not affected the total quantity of rain falling, and as the phy- 
sical effects of drought have absolutely increased in intensity, 
this increase must be attributed to the removal of those con- 
servative influences which former aspects of the country pos- 
sessed”? (p. 248.) 
36. The ryot cultivators have had no doubts as to clearing 
. being the cause in operation lessening 
Pest is cleeringe their water supply, Surgeon Gibson 
(Bombay Forest Report, 1849-56, page 
7) prominently mentioned their views when he was writing re- 
garding the former and recent conditions of the Jyghur Creek, 
near Rutnagherry. He says, what we now seo are merely 
shoots from the stocks of the old trees. It is, indeed, probable 
that extensive woods have at one time existed here, as the shel- 
tered sides of the Jyghur Oreck, for at least 30 miles from its 
head, are continuous, well shut. in,,and not destitnte of soil. Un- 
der our system of exhaustion without replacement, the sides of 
the hills enclosing the well shut in valleys are now bare, having 
been mostly denuded of even the gnaxled stocks from which the. 
annual supply of branches for field burning is cut, He tells us 
that he inquired of many of the cultivators who own the level 
holms skirting the creck, whother they experionced any differ- 
ence in the supply of. water from above since the wood has been 


* “ Macmillan’s Magazine” for January 1878, 
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cleared off, and the universal reply to these inquiries (made at 
different places from separate persons) was, that now the water 
came down in a lump, leaving the upper lands and the holm 
fields arid in the dry season, whereas, in former years, the sup- 
ply was more gradual and more permanent. 
37. For several years past, eminent microscopists have been 
carrying on in India inquiries similar to 
fod doc etme those in which Max von Pettenkofer has 
meee tho moisture in been engaged. That learned man has 
recently been writing on the influence 
of trees in preventing evaporation, also on the purity of the 
atmosphere, and as to surface and sub- 
eaten jan oil water. His observations are of so 
much importance at the present moment 
that I give oxtracts from them here. Hesays:* “The amount 
of moisture in the soil of a forest is subject to considerably 
Jess variation than that outside. _Ebermeyer has deduced the 
following result from his meteorological observations: ‘If 
from the soil of an open space 100 parts of water evaporate, 
then from the soil of a forest free from underwood 88 parts would 
evaporate, and from a soil covered with brushwood only 15 
parts would evaporate.’ This simple fact explains clearly why 
the cutling down of wood over tracts of country is always fol- 
Jowed by the drying up of wells and springs. 
* Surface vegetation has also other advantages ; besides its use 
in regulating the moisture in the soil, it 
ain czitation purides the purifies it from the drainage of human 
habitations, whereby it is contaminated 
and impreguated. If this refuse matter remains in soil destitute 
of growing vegetation, further decomposition sets in and other 
processes are induced, not always of a salubrious nature, but 
often deleterious, the products of which reach us by means of air 
and water and may penetrate into our houses. 
“ We learn,” he says, “from Ebermeyer’s work, thatthe tem- 
‘Teeee ero cooler thay PeTaturo of the trees in a forest, and even 
the air, and shelter tho in the tops of them, is always lower than 
mr the air ina forest, The shade of a single 


‘* “ Contomporury Review,” December 1877, pp, 68-81. 
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tree, therefore, cools, not only by intercepting the sun’s rays, 
but also by the effect of gentle fanning. The shelter of a thick 
wood is cooler than that of an open space exposed to the sun. 
The air from outside is drawn inte the wood, is cooled by it, and 
cools us again. And it is not only the air that cools us, but the 
trees themselves. Observation has shown that the trunks of 
trecs in a wood breast high, even at tho hottest time of the day, 
are five per cent, cooler than the air.” 
88. Thirty years have passed since the subject was first 
brought under the consideration of the 
cate eument in Indian Government, and in the interval 
many additional facts bearing on it have 
accumulated, But the information they supply is identical in 
character with that furnished at the outset, and would have 
justified wide action to protect the country and its people from 
ever recurring droughts, scarcity, and 
gation taken by Madras famine, After the reports from the Mad- 
ras officers were received, orders were 
issued to conserve the forests, to plant trees, and to protect the 
springs, Conservators of Forests were appointed in all parts 
of British India, and in, at least, one 
and Danse eae yeeeact*t allied State, that of Hyderabad, in the 
Deccan. In October 1877, there were 
100 officers of the Conservator grades, and 86 Forest. Hangers. 
On the Neilgherry Hills a rule was enforced prohibiting felling 
withia 10 yards of running water (Appendix A), and a native 
who contravened it was fined by the Collector of the district. 
An Act was passed for the control of the forests, and in 1877 
(17th October) an amended Act was, with the approval of the 
Home Government, submitted to the Legislative Council of 
India, Mr. Hope, remarking (p. 512) that “without effective 
regulation and conservation of forests, not merely the public 
revenne, but the public themselves, would suffer, and even risks 
of famine would be infinitely incurred.” 
39. Thoro has never, so far as is known, heen any general 
return published showing the extent to 
pe vetunms of planting to which replanting has been carried. This 
should now be obtained, and continued 
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-annually in future, beeanse, by the latest information, thé exist- 
ing forests are receding. Also, the planting seems not to have 
had in view the regulation of the rainfall, but to have boon of 
trees suitable for timber, and I have not heard of any attempt to 
clothe any of the denuded hills in the Ceded Districts or else- 
where, Private persons have speculated in fuel plantations in 
several parts of the country. Along the 
fon gestae form Qoromandel Const, casuarina trees were 
largely laid out; planting was made in 
some places along the lines of railway and in the Mysore coun- 
try, and some years since a person, writing from Aurungabad, 
mentioned the ease of a man, who, by a trifling outlay, hud 
planted a portion of wasto land, and been able to leave a large 
fortune to his family. Madvas reserved forests ares is estimat- 
ed at more than 5,000 square miles. 
40. Only the Governments of India, however, can obtain 
Govasieicsk> alias “eax results commensurate with the reguire- 
Piast som meneratay with ments of the country, and the need for 
action is urgent. Dr. Robert Wight 
gave his views on these points when writing in 1850." He 
remarked that, “for some time past, the opinion has been gaine. 
ing ground that the climate of a country is considerably influ- 
enced by tho greater or less extent to which the surface is 
covered with arboreous vegetation, and that the dryness of the 
climate of the Carnatic is, in part at least, attributable fo 
its being so generally dennded of forest. To remedy this evil, 
extensive planting has been authorised. This proposal is 
worthy of a great and paternal Government, and deserving the 
highest commendation, for, even admitting, as some supposes, 
the theory to be erroneous, still an abundant supply of good 
timber, adapted for all: purposes, will, exclusive of the augment- 
ed fertility flowing from the retention of moisture in the soil 
and the shelter plantations afford, add inealeulably to the re- 
sources of the country and be of such 
enattermgeny taehett* especial advantage to the Carnatio— 
whoro timber and fuel are in great roquest 
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and shelter from the scorching blasts of the land wind much 
wanted—as to justify a very liberal expenditure towards at- 
taining so great a boon to the country. Orders having been 
issued for carrying into effect the plan proposed, it then be- 
comes an important question what kind of trees should be 
planted? Should large-headed rapid- 
growing ones be selected as those likely 
to produce the speediest effect on the climate, or ought those 
furnishing the best timber and fuel, and, therefore, economically 
the most valuable to the country, to have the preference? The 
Yast, of course, will be those to which the greatest favour will be 
shown, but they cannot be exclusively taken, it being necessary, 
on the known principles of vegetable physiology towards ensuring 
success, that the plantations should be of a mixed character, and 
must, to some extent, include bad as well as good, but the 
majority should be of the latter description.” 
41. Thus wrote Dr. Wight 28 yoars ago. But, while carry~ 
‘Twokindsct trove needed, ing out his suggested principle of variety, 
sfastandaslow growing. two distinct kinds should, invariably, be 
brought together—one of fast growth to shoot up and shelter, the 
other and more lasting slow growing trees. The Committee of 
the British Association enumerated several trees which they 
deemed desirable to have planted ; amongst others, the (1) Man- 
sspasona by Bivin 80) (2) Banyan, (8) Popul (4) Tanibrind, 
(5) Dhak, (6) Wild Jujube, (7) Babul, 
(8) Seriss, (9) Sissoo, (10) Teak, (11) Bamboo,* all of them 
useful, and such as may be largely planted, Plants with large, 
tough, thick, glossy leaves, condense the vapour in the atmos- 
phere more rapidly than any others. Tho portia treo (Theapesia 
populnea) drips abundantly in a morning fog. The various 
neem trees, species of Azadirachta and Melia, are in full foliage 
in the very height of the hot weather. It is in the hottest sea- 
son of the year, March and April, that the mango tree throws 
out its blossoms and young leaves, maturing its fruit in June. 
The several species of Hucalyptus, from Australia, grow with 


and indicates the treca, 
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great rapidity on the Neilgherry Hills, and may be largely 
utilized, Some plants, like the cooltee, (Dolichos uniflorus) aro 
brought forward in the cold season of the year by the night dews. 
42, Philindus says (p. 253), the cost of planting by the 
Protection for growing Madras Forest Department during 1874 
planta needed, —75, was (excluding teak) about 62. per 
1,000 trees, and he mentions 80,000 square miles.as about the 
area requiring to be planted with trees. Protection for the 
growing plants is, also, a great present and future need. The 
earth has in its bosom myriads of seeds and roots which would 
shoot and grow into trees, and shrubs, and grasses, if man and 
the flocks and herds would only permit, It is wholly unnoces- 
sary to experiment on this point, for I know that protection 
would effect a great and immediate change; but if any doubts 
on the subject be felt, the south-west monsoon begins in three 
months, and a strict conservancy may be established in several 
hills in various parts of the. country, and the result reported at 
the close of the south-west monsoon, and again when tho-north- 
east monsoon is over. In the meantime plants and seeds can be 
gathered in from all parts, I think that no species of the pitcher 
plant grows in the peninsula. It may be doubted if there is in 
the south of India a dozen of the travellers’ tree, though the 
plantain (Musa paradisiaca) grows wild in the Western Ghats. 
43. A writer in “ Science Gossip” says that, “from obser- 
vations by M. Fautrat, relative to the comparative influence 
of leafy woods and resinous woods on rain, and- the hygro- 
metric state of the air, recently communicated to the Paris 
Academy, it appears that pine forests have a much greater 
influence on the hygrometric state than others; so that if the 
vapours dissolved in the air were apparent, like fogs, we 
should see forests shrouded in a large screen of moisture, and 
in the case of resinous woods, the vapoury envelope would be 
more distinct than in that of leafy woods. M. Fautrat also 
ME. Fautrat names the #hows that pines retain in their branches 
trees most useful. more than half of the water which is 
poured upon them, whereas leafy trees allow 58 per cent, of 
the precipitated water to reach tho surface of the ground, 
He suggests, therefore, that in planting with a view to oppose 
R 
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inundations, it would be advisable to choose by preference 
resinous trees, as offering a better covert.”* 
44, This point, however, appears to need some further in- 
Dr, Brown, note the vestigation. Dr. J.C. Brown seems to 
important ta bé of opinion that some trees evaporate 
and some condense moisture. He notices the tree of the Ferro 
Islands which attracts a clotid and drips, and another tree in 
Asia, Minor with similar action, and mentionst that in Europe 
the most copious humidity or moisture has been produced by 
tho elm, and in decreasing order by the poplar and horse chest= 
nut, whilst the least effect is produced by the firs. 
45. In éonnection with this aubject, I may draw attontion 
to Mr. Robertson’s renewed experiments 
Peete ‘absorbent on the absorbing and retentive powers of 
prandatk soils, The regur, or black cotton soil of 
India, is familiar to all who have been in that country, and it 
is reckoned one of the best of the soils. During the dry season 
itrends into great cracks in every direction, but, during the 
rainy season, it presents a uniform glazed surface of black tena- 
eious clay, marching over which is an impossibility, Why the 
great rents beeome thus closed is shown by Mr. Robertson's 
experiments to be owing to the great capacity this soil possesses 
3 of absorbing and retaining moisture, He 
lees. ‘fat lshighiy we tells ue (p. 35) that it is capable of hold- 
: ing more than one-thitd of its entire 
weight of water, and that it has, in a very remarkable degree, 
the power of absorbing moisture from the air. In one night 
black soil absorbed 13 per cent. of water, but sandy soil ‘only 
2 percent, And in another experiment he found that thorough- 
ly dried cotton soil, exposed to an atmosphete saturated with - 
moisture, absorbed 7°99 per cent, of water during a night. 
Drs, Macleod and Christie, Captains Allardyce and Newbold, 
all noticed this character in the black cotton soil.t It is that 
its great: value for cold 42 Which the cottons, the sorghum, the 
weather crops, wheats, and maize are grown. In many 
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parts it is 15 and 20 feet deep, and probably it might be. 
largely used as a layer aver the legs retentive and less absorbing 
soils. Manure is not available in that country in anything like 
the needed quantities, and water in many of the higher Innds 
eannot be readily or cheaply provided, but there cannot be any 
difficulty in covering the red, and-grey, and calcareous soils 
with a layer of the black soil, It isto be had in almost every 
part of the inland country, in smaller or larger quantities, and 
covers the whole surface of the greatest outburst of volcanic, 
rocks in the world, in the western part of the Deccan, Central. 
Provinces, and Berar. 

46. ‘The ryot rarely provides pastnra fields for grazing. Tn 
the immediate vicinity of large towns, patches of Sorghum vul- 
gare (juari, cholum), sown thick to furnish green food, may 
occasionally be seen, but the usual custom is to drive the horned 
cattle, the sheep, and goats, to pick up what they can get on 
unoccupied or fallow tracts. In this respect the practice in 
India is virtually the system of the sheep runs of Australia, 
where, however, four acres are allotted to a sheep, and in India 
everything disappears under the numbers of the flocks and herds, 
and, in the vicinity of towns and villages, horned cattle and 

Pasture fields required; Pigs eat up refuse greedily. I write from 
elm games toys, memory when I mention that in the open 
parts of Anstralia four acres per each sheep are required for the 
suitable rearing of a flock. In the summer pastures of England, 
between London and Bristol, an acre is necessary for one of the 
horned cattle with two sheep, bui Philindus calculates (p. 255) 
that on every available acre in the Madras Presidency there are 
1:6 horned cattle, 1:35 sheep, and 2°7 goats. 

47. Also, throughout all India, besides the destruction of 
much grass by the close cropping of the flocks, much is destroy- 
od by the mode in which fodder is obtained for horses. The 
valuable haridli grass (Cynodon daelylon) grows abundantly 
over most parts of the country, but al] through the hot weather, 
when herbage disappears, its very roots are dug up to provide 
fodder for horses. Deprived of all vegetable covering, it is not 
to be wondered if the earth dry up, The day must come when 
pasture fields will be laid down for the herds, and their early 
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adoption should be encouraged. Already, in New Zealand, grass 
seed has been introduced from Great Britain, and it is said 
thrice as many sheep are now being fed on an acre, Moorcroft 
recommended a trefoil which he found the people of High Asia 
using for their cattle. There are, however, plenty of grasses 
from which to select, and consciousness of the necessity for 
using them alone is wanting. The farmers of India and the 
villagers generally are, however, wasteful in many ways, and 
they might seemingly make much more of the natural grasses 
than they do at present. 

48. Mr, Robertson has pressed this point, and Major 0. 
Melnroy, the officer in charge of the Amrat Mahal Cattlo 
Breeding Establishment at Hoonsoor, in Mysore, remarks that 

and the existing grasses Mt. Robertson’s belief regarding the inis- 
amore utilized. management of grass lands by Tyots 
tallies completely with his own experience. He says: “It is 
Jamentable to observe the wanton destruction of pasture on 
the one hand, and on ‘the other the apathy displayed by the 
natives in securing the enormous quantities of excellent 
jungle grass which is annually burnt or otherwise lost, I 
cannot even get surplus kawal grass cut and stacked on the 
condition of giving the workers half of it for their own use. 
With a gang of Tamil coolies at my disposal, and the use of 
the Government elephants, I could stack ‘any quantity, No 
doubt,” he adds, “the increase of cultivation has diminished 
the waste lands formerly used for grazing, and eventually 
this will become a very serious question, but in the meantime, 
and for many a year to come, there ought, with the most 
common care and forethought, to be ample grass for the 
present needs of five times the number of cattle in the 
country, and to provide a reserve of hay for such seasons as 
the one through which we have just passed.”* 

49, Mr, Robertson mentions thatin the Coimbatore District 
a fow of the villages retain in their vicinity lands for pasturing 
their flocks, but take no earo over the grasses growing on them, 
which are perennial and in tufts. 


‘* “ Pioneer Mail,” 16th February 1878, 
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50. Tho pastoral races annually fire the grass and under- 

Firing of forests ana hin Shrubs in all the forest and hill tracts 
tracts ehould be sternly where their herds and flocks graze. The 
Peele extent to which this is practised, and the 
distances of the places affected by it, are scarcely to be realized 
by Europeans, On one occasion on the Irawadi, near Prome, 
I observed flakes falling on the deck of the steamer from 
forests burning, it was supposed, miles away. On two of the 
cecasions of my sailing through the Malay Archipelago, I saw 
the forests of whole islands on fire. On one occasion, when 
travelling from the Woon to the Bassim district of Berar, the 
whole of the hill summits around me, so far as the eye could 
see, wero on fire. The destruction by such firing of young 
trees and shrubs is an annual recurrence, and it should be 
sternly repressed, 

51. It willbe necessary to exelude wood-eutters, cattle, and 

and protection given to Sheep and goats from tracts allotted for 
growing plants, the growth of trees, or underwood, or 
grasses, Darwin“ strongly urges the need for preventing 
eropping by cattle, and for enclosing tracts on which it is desired 
that trees should grow. 

52, Throughout nearly all the interior of the peninsula of 

Sun's raya noeded for India, from Bangalore northwards to 
She-erinter sree, Nagpore, the winter crops are reaped in 
January, Fobruary, and March. he fields have no permanent 
enclosing hedges or trees, but the cultivators annually enclose 
the road side parts of their holdiegs with branches of the babul 
tree (dcacia arabica) which they burn when the crops are off 
the ground. They do not wish to have hedges or trees, as those 
tracts are 1,300 to 2,400 feet above the sea, and the crops of 
the winter season need all the sunshine they can get. Whilst 
the crops of sorghum, wheat, &c., &e., are on the ground, no 
sight can be more lovely, but when harvest is over, the view is 
one of desolation, A traveller, who recontly caine to Madras 
at the bare season of the year, remarked that he had come to 
the world’s end; another, who saw Berar at tho close of the 
harvest, said it was the most God-forsaken country he had seon ; 
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and a third traveller from Europe was at a loss to understand 
whence the Government drew their revenue. It will not, I 
think, be possible to indueo the cultivators to have hedges or 
trees at the sides of fields where cold weather crops are grown, 
but there are abundance of unoceupied places which could be 
advantageously planted with trees and shrubs. 
53. Shelter from dry hot winds is needed for all growing 
seeties pace hoi ele plants and to prevent desiccation. A dry 
needed for growing plants wind causes very rapid evaporation; a 
soil tanis, hot dry wind, in a few days, will lick up 
all the moisture ou the surface of the ground, which cracks and 
rends under tha dronght, and shallow tanks dry up; the 
bottom becomes heated under the sun’s rays, evaporation 
rapidly proceeds, and a hot dry wind blowing over the surface 
carries off the rising vapour. All tanks should be girt with 
trees on the sides from which hot winds blow. It is not 
required to have a great number of trees. A quarter of a mile 
of a tank under lea of a single tree, 16 or 20 feet high, will 
lie unruffled by the wind. 
54, The communal system of British India presents diffioul- 
ties in the way of settling the non-Aryan 
Peaeneweer initia racos on the waste lands of villages. 
mado farmers and holders rr osy Glasses form the chief part of the 
agricultural labourers, Although in many districts there are 
customs current which prove that the non-Aryans were settlers 
prior to the appearance of the present Hindu holders, only 
at one Deccan village, and that in tho Hyderabad dominions, 
have I ever seen a village patel of the Dher or Pariah caste. 
Many of these races are migrating, even to distant countries, 
jn search of employment and food from which the communal 
rights of the Hindu holders are debarring them. Yet India 
4 . cannot spare its population, and its lands 
sali sae me sot could support much larger numbers than 
gould capper geater™= now, But the non-Hindu population of 
some districts is increasing with such 
rapidity that they are emigrating ; and, as the provision of more 
food is even now a question of importance, the attention of 
Government might be given to devising means by which non- 
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Aryans could hold land. Oudb, Bengal, and the North-West 
Provinces are well peopled; but other districts have only a 
scanty or even a sparse population, as the following memoran- 
dum of the number of goals on each square mile will show :— 


Oudh iw ae Berar. ea 18D 
Pengal ee aes Aim ee 119. 
North-West Provinces Assan (excluding Hill Tracts) 99 
fa sae Central Provinces 4... OF 

Coorg eae ane Bh 

Britih Burma... 4, BL 


we ISL 
Penineali is sparsely And, in the Madras Presidency, the 
peopled. 


average numbor of persons to the square 
mile are as under :— 


Madras City as, MAP2EL | Coimbatoro agg 
7 5401) South Cane Bang 

3767 | Gonjom . ou . Age.g 

3603 | Kim ou, 1807 

B45) Nellore 87 

8407 | Cuddspah.. eT 

B78) Bolly BES 

2828 | Kumool me, 180-4 


262-9 Visezapatam = ,,, we LNT 
wm 2559 | Neilghory Hilly... ggg 
Madara eae BBS 

55. These figures are instructive, Tanjore, prior to British 

‘Tanjore, tho most irrigate SUPTomaoy, possessed Jarge irrigation 
Sette acl Caed channels loading from the Cauvery and 
‘amongst he least t poowlod Coleroon, and these wore improved by 
Srigwion sanyo ed Colonel Sim and Calonel Cotton Tt now 
Heeeeriiry needed supports a larger population than any other 
Madras district, and the three revenne districts, Bellary, Cudda» 
pah, and Kurnool, into which the Ceded Districts have been 
arranged, stand out in strong contrast to it, These three, with 
one exception, are the scantiest peopled, and are the most arid of 
all that southern region. To remedy the want of humidity, 
the waters of the Tumbudra might be more largely utilized 
than they yet have been, Ii is the great river of the Bellary and 

‘Tamnbadea river bed hag Kurnool collectorates 3 but, Tuuning as it 
dangerous rashes or dry, dogg through a greatly denuded country, 
channels and reservoirs are both required, for there is now neither 
tree nor shrub, nor grass on the bare stony hills to retard and 
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equalize its flow. At one timo it isin rapid, even dangerous, 
flood ; at another its bed is dry; it comes down past Kurnool 
with sudden rushes, My house was built on the brink of the right 
bank, and in 1847 (or 1848) a woman, whom I saw crossing on 
foot its almost dry bed, was overtaken by a wall of water and 
drowned, Its waters are abundant; its eatehment area is about 
20,000 square miles, and its flood discharges at Kurnool 270,000 
cubic feet per second. When the Madras Irrigation Company 
planned their great work on the Tumbudra, they had also in 
view a further irrigation scheme, and expended, as was 
mentioned to me, Rs. 40,000 in taking the levels of a tract 
through the Bellury district from higher up tho river than 
Sankosula, the head of the Kurnool scheme; but, not seeing 
their way to complete another canal, they transferred their 
surveys ‘and plans to the Madras Government. If my informa- 
tion on this point be correct, the projected eanal scheme could 
now be resuscitated, seeing that irrigation channels and reser- 
voirs are largely needed in that arid region. That Company 
planned their canal to combine an irrigation and navigation 
channel. It isa grand work, overgrand for the state of tho 
people, for the minimum section of the canal in the first 75 
miles has a 90-feot bottom breadth, and the great desideratum 
in the Ceded Districts is irrigation. To aid in providing 
this, the prominent hills in the Bellary district should be- 
ss cine sibs wilds om guarded, and the entry on them of wood- 
wookeutters and all caitls cutters, cattle, or sheep, also all burning 
na Se of grass, strictly prohibited. There are 
many hills in the district on which grass and shrubs and trees 
would shoot up, if cropping, and cutting, and burning were. 
prohibited ; groves also could be planted successfully in many 
places; and all three districts so improved as to support a larger 
population than 150 to the square mile, as now. The Ceded 
‘Districts have been great cholera seats, and Von Pettenkofer 

would peint to the want of plants as a probable cause. 
56. Bexides the settled non-Aryans, there are, in all parts of 
Hi Apia: oesed tobe India, numbers of homeless races; in the 
fected wud made pro §=Tamil, Telugu, and. Kanarese countries, 
not fewer, perhaps, than 100,000, Their: 
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history cannot be traced, but they are contributing nothing 
for the support of themselves and others ; indeed, most of them 
are predatory. They are not inclined to mix with their fellow 
men, and tact and patience will be required to withdraw them 
from their migratory habits, and induce them to settle down 
to agricultural pursuits and become producers, Surgeon-Major 
Shortt, of the Madras Medical Department, was able to initiate 
this good work with one of the races on 
tn nontior tribes pressive the Hast Coast, perhaps the most suspici- 
sreteaty repened, 088 Of all. In connection with this it 
may be mentioned that, from the year 
1860, the question how to people Burmah has been constantly 
under consideration, and unsuccessful efforts to induce immi- 
gration have been made; yet non-Aryan races are pressing 
into Assam to obtain culturable lands and a milder climate 
whom a second Cleveland could lead to the unoccupied tracts 
in the south, and much of the restlessness of thé frontier tribes 
is the result of their cramped position and natural craving for 
more land and more food, and their strivings to obtain these 
can never be permanently repressed. 
57. Also, any efforts which the Government of India may 
Se at aaa make to conserve the forests, and protect 
introduced into allied the springs and river sources should not 
Sis be restricted to British territory or to 
Government forests, but allied and fendatory States likewise 
should be asked to introduce conservancy and planting. 
Already rules exist for controlling private forests, but there has 
still to be introduced a system for the protection of the forests 
in Native States where many rivers have their sources. 
58. To bind down the moving sands from river beds, and 
situ ahaa Asa sea shores, and deserts is also a matter 
bound down; Jacobabad meriting attention, in order to prevent the 
an illustration. . 
submersion of arable land. Something 
might be done for parts, at least, of Rajputana, and for parts 
also of the Indian deserts, by providing irrigation channels and 
reservoirs, aud by planting sand binding plants. A recent writor 
mentioned* that “at the extreme north of the district of 
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Jacobabad, in the vicinity of the outposts, is desert plain, 
breaking occasionally into sand hills, but the cultivation is 
gradually reclaiming this land, and there is every prospect in a 
few. years, as the canals are opened out in this direction, that 
the present barren, desolate appearance will be changed for 
fields of com.’ This seems to have been the state of that 
eantonment until the year 1844, when a canal was led into it 
from the Indus, and Dr. Brandis, writing in 1872, at page 95 of 
“Ocean Highways,” mentions that now the plain is a dense 
forest of babul and other trees, upwards of 60 feet high, shel- 
tering the houses and gardens, He tells us that “a ride of a 
few miles takes you into the desert which skirts the hills of 
Baluchistan, a level plain of splendid, fertile, alluvial soil, but 
hard, naked, and barren like a threshing floor, without shrub, 
herb, or grass, except in the vicinity of the canals, where 
vegetation is rich and luxuriant.” There are many lands in the 
south of India neoding a similar care to that given to Jacobabad. 

59. When writing in 1840 and 1848, the data available jue 
soot ee ses 
eee gion but that countries ited of ae isd 
mesure ee table covering have no means to buchos 
it or regulate its ow. In now again writing on the subject, 
T have had in view to give a resumd of what the Indian Govern- 
ments have done since it was first under their consideration, to 
place on record the data that have since accumulated, with de- 
ductions therefrom, and to direct future attention to urgent 
economic points. In now concluding, therefore, it may be con- 
fidently stated that in India, within the present century, the 
rainfall has not diminished, nor has the quantity annually falling 
now become more uncertain, but that man, partly ignorant and 
wholly reckless, has dennded tho soil of its trees and shrubs 
and bared the surface to the sun’s rays, thus depriving the 
country of its conservative agents, and making the oxtromes of 
floods and droughts of more frequent occurrence and mora 
severe. 1 have now, however, shown that measures, many of 
them inexpensive, can be easily adopted, which will early secure 
a more equable supply of water in the rivers, canals, and 
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reservoirs, permit cultivation and population to increase, and 
render scarcity and famines of less frequent occurrence, whilst 
the bursting of tank bunds, and the destruction of bridges 
and roads, will be in some measure averted, and lives, and 
property, and revenue saved. 
Evwaxp Batrour, 

« Surgeon- General. 

2, Oxrorp Squars, Hypz Park, Lonnon, 
20th February 1878. 


APPENDIX. 
Remarks of Max won Pettenkofer.* 

“Modern hygione has observed that certain variations in 
the moisture of the soil have a great influence on the origin 
and spread of certain epidemic diseases, as, for instance, 
cholera and typhoid fever; that these diseases do not become 
epidemic when the moisture in the soil is not above or below 
a certain level and has remained so for a time. Those varia- 
tions can be measured with greater accuracy by the ground 
water of the soil than by the rainfall, because in tho latter 
case we have to determine how much water penetrates the 
ground, how much runs off the surface, and how much eva- 
porates at once. The amount of moisture in the soil of a 
forest is subject to considerably loss variation than that outside. 
Ebermeyer has deduced the following results from his moteoro- 
logical observations on forestry: “If from the soil of an open 
space 100 parts of water evaporate, then from the soil of a 
forest, free from underwood, 88 parts would evaporate, and 
from a goil covered with underwood only 15 parts would eva- 
porate.” This. simple fact explains clearly why the cutting 
down of wood over tracts of country is always followed by 
the drying up of wells and springs. 

“Tn India, the home of cholera, much importance has been 
attached in recent times to plantations as preventives of it, 1 
has always been observed that the villages in wooded 
districts suffer less than those in treeless plains. Many instances 
of this are given in the roports by Dr. Bryden, President of 
the Statistical Office in Calcutta, and Dr. Murray, Inspector 

# Mas von Pettenkofer, the “ Contemporary Review,” December 1277, pp, 68—81, 
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of Hospitals. For instance Bryden compares the district of 
the Malanadi,* one of the northern tributaries of the Ganges, 
the almost treeless district of Rajpoor, with the forest district 
of Sambalpoor. It is stated that in the villages, in the plain 
of Rajpoor, 60 or 70 per cent. of the inhabitants are sometimes 
swept away by cholera in three or four days, while the wooded 
district of Sambalpoor is often free from it, or it is much less 
severe. The District Commissioner who had to make a tour in 
the district on account of the occurrence of cholera reports, 
amongst other things, as follows: “The road to Samhalpoor 
runs for sixty or seventy miles through the forest, which round 
Petorah and Jonkfluss is very dense. Now it is a remarkable 
fact, nevertheless, that on this route, traversed daily by hundreds 
of travellers, vehicles, and baggage trains, tho cholera rarely 
appears in this extent of sixty miles, and when it does appear 
it isin a mild form ; but when we como to the road from Arang, 
westward to Chicholee Bungalow, which runs for about ninety 
iiles through a Yarren treeless plain, we find the cholera every 
year in its most severe form, the dead and dying lying by 
the wayside, and trains of vehicles half of whose conductors 
are dead.” 

‘Tn the same report Dr, Bryden continues :— 

“Twill mention one other fact as the result of my observa- 
tions, namely, that places surrounded by those vast and splendid 
groves, which are occasionally seen lying in low, and probably 
marsby situations, surrounded by hills, and which from the mass 
of decayed vegetation are very subject to fever in September, 
October, and November, are seldom visited by cholera, and if 
it occurs there are but few deaths, while places on high ground, 
or in what are called fine airy situations, free from trees and 
without hills near, so that they are thoroughly ventilated, suffer 
very much from cholera.’ 

Murray gives a number of instances showing the influence 
of trees on the spread of cholera, One of these may finda 
place here :— 

“The fact is genorally believed, and not long ago the Medical 
Officer of Jatiegar, in Central India, offered a striking proof 

#« Epidemic Cholera in the Bengal Presidency, 2869,” p. 226, 
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of it, During the widespread epidemic of cholera, in Allahabad 
in 1859, those parts of the garrison, whose barracks had the 
advantage of having trees near them, enjoyed an indisputable 
exemption, and precisely in proportion to the thickness and 
nearness of the shelter. Thus the European cavalry, in the 
Wellington barracks, which stand between four rows of mango 
trees, but are yet to a certain extent open, suffored much less 
than the 4th European regiment, whose quarters were on a high 
hill, exposed to the full influence of the wind, while the Bengal 
Horse Artillery, who were in a thicket of mango trees, had 
but a single case of sickness, and the exemption cannot be 
regarded as accidental, as the next yoar the comparative im- 
munity was precisely the same.* 


* * * * * 


“ Tn the cholera epidemic of 1854, in Bavaria, it was gonerally 
observed that the places in the moors were spared, in spite of 
the otherwise bad condition of the inhabitants. Tho great plain 
of the Danube was surrounded by places where it was epidemic, 
whilst in the plain itself there were but a fow scattered cases, 
The same thing has been demonstrated by Rheinhard, President 
of the Saxon Medical College. Cholera has visited Saxony 
eight times since 1836, and every time it spared the northerly 
district between Pleisse and Spree, where ague is endemic. 

“Surface vegetation has also other advantages besides its use 
in regulating the moisture in ihe soil; it purifies it from the 
drainage of human habitations, whereby it is contaminated and 
impregnated. © If this refuse matter romains in soil destitute of 
growing vegetation, further decomposition sets in, and other 
processes are induced, not always of a salubrions uature, but 
often deleterious, the products of which reach us by means of 
air and water, and may penetrate into our houses. 

“Wo learn from Ebermoyer’s work, that the temperature of 
the trees in a forest, and even in the tops of them, is always 
lower than the air in the forest, 

“The shade of a single tree, therefore, cools, not oly by 
intercepting the sun’s rays, but also by the effect of gentle 


* Beport on the Treatment of Epidemic Cholera, 1869,” p.4. 
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favning. The shelter of a thick wood, however, is much more 
agreeable than that of a single tree. The air in a wood is 
cooler than that of an open space exposed to the sun. The 
air from outside is drawn into the wood, is cooled by it, and 
cools us again. And it is not only the air that cools us, but 
the trees themselves. Observations has shown that the trunks 
of trees in a wood, breast high, even at the hottest time of the 
day, are 5 per cent. cooler than the air.” 


Pithecolodium Samar, 

Report by G. 8. Jenman, Esq., Superintendent of the Botanical 
Gardens, Castleton, Jamaica, on the Habitat, Growth, §c., of 
Pithecolobium Saman, Benth. Dated 17th April 1878. 
Pithecolobium Saman, or, as it is popularly known in Jamaica, 

Guango, is, a8 an esthetic feature, one of the most magnificent 
subjects in the existing Jamaica Flora, Originally brought 
over from the American mainland as seed, by Spanish cattle, 
it has become most thoroughly naturalized in all the dry 
regions, especially in the Salt Ponds districts, a low-lying part 
of St. Catherine Parish towards the sea, where it was first 
established. 

It is a lofty tree, with patent tortuous limbs, in general habit 
and eustom much resembling the English oak. The trunk is 
three to six foet in diameter, generally short, and branched a few 
feet from the ground, The primary branch divisions are often tree~ 
like in size, measuring nine to twelve feet in circumference at the 
base. The lower branches spread horizontally, and the upper 
are erect spreading, giving the tree a flattish dome-shaped 
appearance. The span of the wide reaching boughs is usually 
in good specimens over a third greater than the height of the 
tree. ‘Trees are not infrequent, seventy feet high, the dia- 
meter of whose branch expansion horizontally is over one 
hundred and thirty feet. 

The shade which this tree affords is of a light lifesome character, 
with gleams of sunlight stesling through and flitting about 
as the branches move with the breeze. This characteristic, with 
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the fact—which is of equal importance to hoalthy vegetation— 
that the lenvos and loaflets rigidly close together at night, thos 
admitting the free descent of dew to the ground together with 
its squat-like brooding habit, form its frst great value asa 
pasture tree, It is, without doubt, the finest pasture shade 
tree on the island. Grass grows as freely within tha over- 
shadowing of its ainple arms as without, close up to the trunk, 
In this cireumstance alone, it should be planted sufficiently in 
pastures wherever it will thrive as a grateful ahade for cattle, 
Boyond this is the important consideration of its being a fodder- 
yielding plant itself, aud this hardly in a sécotidary sense either 
for tha quantity ox quality of tho yicld, 

‘The fruit is a bright dark coloured pod when ripe, six to ten 
inches long, hardly one inch by a quarter of an fich thick, 
im substance consisting of a sugary amber-coloured piilp. 
These pods are borne in great profusion, and hang prior to their 
maturity, dangling in clusters from every branchlets; As they 
ripen, they drop to the ground, and are picked up and eaten 
with much relish by all stock, even sheep and goats, Cattle 
may be seen lingering about the trees waiting for the passing 
breeze to shake the fruit down, Its excellent quality asa 
fodder is evident by its fattening effect. Stock having aecess 
to it, improve markedly during the time it is in season. 

From the sugary nature of the substance of tho fruit, it 
will keep a good while packed after maturity. It is, therefore, 
often gathered on the pens, packed in barrels and kept for use 
till the dry early spring season has parched up grass and made 
herbage searce. 

‘There is no doubt, I think, that it would make as good a 
presorved cattle-food mixed with other ingredients as the 
“Carob” (Ceratonia siligua), which is largely imported iato 
England from the shores of the Mediterranean for this purpose. 
Pithecolobium Saman thrives best in dry hot plains, having a 
small or moderate annual rainfall. Itis true very large trees 
are occasionally fonnd in wet districts, but they lack the con 
spicnously healthful and luxuriant branch development of trees 
on the plains. They are also very much less fruitful, and the 
fruit is less plump and mucilaginous in substance. Hot plains, 
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having an annual rainfall of from 30 to 60 inches, appear best, 
adapted for its successful growth, either spontaneously or by 
cultivation. Like many other plants, too, there is no doubt 
that a maritime influence is particularly favourable to its deve- 
Jopment. 

The utility of this plant as a shade and ornamental tree 
for open places of resort and wayside has not been mention- 
ed. Its ample spreading habit, the clear refreshing green of 
the light foliago, the bright cheerful bloom, the quick growth 
and not least light shade, recommend it as one of the few first- 
class trees for park and avenue planting. It is unnecessary 
to point out to residents in tropical countries the value of shade 
trees along suburban and country roads. In many instances 
nature has done a great deal to protect tropical roads. The 
cases are much rarer where man has done anything systema- 
tically to supplement her efforts. There are many subjects in 
the Jamaica Flora well adapted for use in park and avenue 
planting, but none having a combination of so many valuable 
qualities as Pithecolobium Saman, 

Though of a quick growth, the wood is hard and very orna- 
mental in grain, 

In concluding this notice, 1 may mention that the circum- 
stance which has brought the tree into prominence now, of a 
fine spray-like rain being distilled from the young foliage 
during ihe day, sufficient to moisten the ground, has not been 
observed in Jamaica; but, though it cannot be proved 
to be more than locally at most a “rain tree,” the 
many and universally permanent good qualities which it pos- 
sesses, somo of which I have mentioned, justify amply its cul- 
tivation wherever it will thrive. 
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Memorandum on the Dillerent Species of Prosopis, 
BY J. 8 GAMBLE, 

Prosopis, a genus of leguminous trees of the sub-order 
Mimosea, contains about 18 species dispersed over the tropical 
and sub-tropical rogions of Asia, Africa and America. Of 
the five sections which compose the genus—sections whose 
characters are based to some extent upon the shape and struc~ 


ture of tho fruit—three may be noticed :— 
Contains pete two Indian 


B, the 

1. With the pod smooth species P. spivigera, 
ox lightly thiskened atthe p Adenopis Segiuelona dhand and Pe 
seeds ern Ponjab plains and 

Western Asin. 

Contnins two of the spe- 
2, With the pod smooth, sies now being gromn, ot, 
the moun: 


thickened at the seeds #0 as : 'P. glandulosa, 

fo bo almost jointed, and Algarobia «4 teins of Western Tezae, and 

gonorully foleaie P.palida,of South, Ame 
rea. 


Contains the true ‘Mes- 
nl Si 92 8} st nfl oe 

The ‘hand’ (P. spicigera, Linn.) is too well-known to re- 
quire further notice than is given in the Forest Flora of North- 
West and Central India, 

P, pallida, Kunth., is a native of South America, and has 
been successfully grown in Ceylon. Its pods are considered 
of high value as a tanning material, containing, itis said, as 
much as 90 per cent. of tannie acid, They are known by 
the name of “ Balsamocarpon.” 

P. glandulosa, Torr., the ‘Mesquit or Algaroba of Texas,’ 
isa native of the mountain regions of Western Texas, where 
it grows into a small tree from 20 to 40 foet high, and with 
a diameter of 18 inches. It has straight or curved, rather 
flattened, almost jointed pods, the interior of whigh is filled 
with a sweet pulp. The pods, it is believed, are useful for 
fodder, and are not injurious, It yields an excessively hard 
and durable timber, with a beautiful grain, and is used for 
furniture, picket poles, and in the manufacture of charcoal. 
It also affords a large quantity of gum resembling gum arabic, 
which exudes from the stem and branches, and has been used 
as mucilage, in the making of jujubes, and for other purposes. 
v 
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P, pubescens, Bth., the ‘Screw Bean’ or ‘Screw Mesquit,’ 
is a small tree of Toxas, New Mexico and Arizona. Itis 
the ‘Tornillo’ of the Sonora Mexicans, and is remarkable for 
its screw-shaped pods. ‘Lhese pods grow in abundant clusters 
of eight or ten upon the same stem, ripen at all times of the year, 
and contain much nutritious srecharine matter. The pods 
have been said to be valuable as fodder for horses; but a 
recent communication addressed to the Assistant Director of 
the Royal Gardens at Kew by Mr. R.- Thomson, of the Cin- 
chona Plantation, Jamaica, and detailing an experiment ho 
had made which resulted in the death of a horse, shows that 
great caution is required in their use as fodder for horses. It 
is suggested, however, that ihese injurious effecis are not 
noticeable when the beans are given to cattle, 

Another species, a native of Jamaica, whose fruits have 
poisonous properties, is the P. juliflora, DC., of the section 
‘ Strombocarpa,’ though, for other purposes, the tres appears to 
be useful for planting in some localities, as the plants when once 
established go on sending up shoot after shoot, and are diffi- 
cult to eradicate. 


GKovest Ray in the Eleventh Century. 

“Tausz are the constitutions of Canutus concerning the forest, 
very barbarously translated out of the Danish tongue into 
Latin by those that took the same in hand. Howbeit as I 
found it, so I set it down without any alteration of my copy, 
in any jote or title.” 

This is the explanation given by Master John Manwood who, 
somewhere about A.D. 1598, wrote a “ Treatise of the Laws 
of the Forest,’”* and who has printed in the book a very 


* This book was reprinted, and the third edition of 1606 is what T hore make 
reference to, 
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curious law called Charte de Foresta of King Canurus, the Dane, 
granted at a Parliament holden at Winchester in the year of 
our Lord 1016. “My Lord, Cook (Coke) bids us beware how 
we give credit to this,’ says Master Manwood ; but the law is 
ancient in the extreme and represents early English notions 
of Forest Law. 


Ghese be the rales fsanctiones ) regarding the forest which 
I, Canurus King, with the advice of my chief men, enact and 
make, that there may be peace to all Churches of our English 
Kingdom, and that justice may be done, and that every delin- 
quent may suffer the common lot of delinquents according to 
the measure of his offence. 

4. Let there be henceforth four, of the higher class of 
men, who have kept all customs intact* (these the English 
call Pegened), in each province of my kingdom, to distribute 
justice and punishment when deserved, in forest cases, to all 
my people, Danes as well as English, These four we devise 
4o be the chief men of the Forest. 

2%. Let each bave under him four mon of lower class, 
{whom the English call Lespegend, but the Danes, Yongmen), 
These are to bear the charge and care both of, vert and 
yenison.t 

$, Ido not desire that these should have any concern in 
administering justice : persons of humble condition (mediocres) 
who have had the care of game may be held to be ‘liberales,’ 
whom the Danes call Ealderman. 

4, Again under each of these let there be two men of the 
lowest grade whom the English call Tineman ; these will have 
the duty of night watch and guard of the vert and venison. f 

6. Should such a man be of servile condition the moment 
he is placed in our forest let him become free; and we 
manumit all such at our own expense. 


@ “Liberaliovibus.” As far as I understand the text, it acoms higher elass of men 
who hase done nothing againat their order; nothing to lower ther in estimation, &e, 
Thove men, says Manwood, aro tho “ Verdorers” of a later time, 

“t Those are tho Regardere”—Vort means tho forest, the soil and teoos; ‘ Venison,” 
the game for which the forast existed. A forest according, to old English definition, 
the Ritol ementially of tho (1) Vert, oil end tress; (2) Gemo; (3) the Forest 
“officers ; (4) the Forest Courts, 

"! Puen,” says Manwood, “ oxo they that now arg Foresters or koopere, Hero 
‘you may note both their offce, authority and beginning.” 
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6. Each of the chief men will receive yearly from our 
stores two horses, one with and one without a saddle, one 
sword, five lances, one lance-head, a shield and two hundred 
shillings (solidé) of silver. 

7. ‘The middle class will get one horse, one lance, oue shield 
and 60 shillings. 


8. (Forest officers may be acquitted of certain dues and 


taxes). 

9, Let the causes, both civil and criminal, and of the middle 
and low classes of officers, be judged and decided by the fore- 
seeing wisdom and reason of the chief men. Grievous crimes 
(if any there be) of the chief men we ourselves (that no 
wickedness remain unavenged) will punish in our royal 
wrath. 

10, Let the four (Verderers) have a royal power (save 
against us in our presence), and four times in the year hold 
courts (ealled Muchehunt) for all matters touching the forest. 
Let such matters proceed to the triple judgment, which the 
English call. Gangfordel. (This is that five persons with the 
aceused for the sixth can be found all to swear solemuly to 
accused’s innocence.) 

The ordeal by jire is in no wise to be admitted unless the 
bare truth cannot atherwise be found ont, 

i. * * * * * * * 

12, * * * * * * * 

13. [A person convicted of false testimony is to be held 
incapable of giving evidence again, and is to pay a fine of 
10 ahillings.] 

14, If any one use force sgainst the chief men, he shall 
if a free man, lose his liberty and all his possessions; if he 
‘be a villain or serf, his right hand shall be cut off, 

15. For a second offence death is ordered. 

16. If any man contend in a suit against a chief man, 
he shall forfeit to the King ‘his price’* and to the verderer 
(primarius) 40 shillings, 

1%. * * * * * * * 


* A fixed sum proper to the rank aa “ liberalis,” “ mediooria,” “ minutus,” &o.. 
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18. If any man strike a middle class officer (Regarder) he 
shall pay a fine the same as if he had killed a royal beast of 
chase. 

19. & * * * * * * 

20. Penalty and making amend is not to be the same in all 
cases: there are ‘ liberales’ (whom Danes call Ealderman) and 
inferiors, masters and servants, known and unknown; nor can 
the same treatment be applicd to all causes, civil or criminal, 
cases of beasts of the forest and of Royal beasts, of the vert 
(forest itself) and its game. An offence against the game has 
been of old, and not undeservedly, classed among greater erimes: 
but against the “ vert” is so insignificant and trifling that our 
constitution hardly takes notice of it, nevertheless whoever 
commits an offence in this respect he is to be held guilty of a 
forest crime, 

21. If a freeman (liberalis) chases, even by accident, any 
beasts of the forest, so as to make him pant with hard running, 
he shall pay 10 shillings to the king ; if an inferior (i/liberalia) 
he shall pay double; if a serf, he shall lose his skin (careat 
eorio.) 

22, (If the animal is killed, double penalty.) 

28. If either of the above classes has driven and caused to 
pant a Royal beast which the English call a Staggon, one shalt 
be imprisoned for a year, the other for two years, and if a 
serf, he shall be an outlaw, whom the English call Frendlesman. 

24, If the stag be killed, a freeman shall lose the sentcheon 
of ‘his liberty; if not a freeman, he shall, (careat libertate— 
whatever that may be, perhaps ‘be reduced to the condition of 
a serf); if he is a slave he loses his life. 

25. Bishops, Abbots and Barons may hunt, but not Royal 
beasts, [if they kill Royal beasts they are to pay amends 
to the king at his pleasnre.] 

26, (Some animals, as wild goats, hares and conies (cunicu- 
4) are protected as long as they are in the forest itself, Others 
us wild horses, Bubali (?), kine, aud the like, live under the 
shelter of the forest, but are not beasts of the forest properly 
so called; and foxes and wolves are not forest beasts in any 
sense.) 
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27. No one shall lay his hand on either the wood or the 
underwood ; if any one does so, he is guilty of breaking the 
Royal chase. 

28. If he eut down a holly tree, or any tree which sup- 
plies food to the game, besides the penalty for breaking the 
chase-royal, he shal] pay a fine of 20 shillings. 

29. I will, that every freeman take his vert and venery 
on his own lands and respect mine, 

80. No middle class man or mean person may keep the 
dogs which the English call Greyhounds. Freemon may keep 
them if they have the knee sinew cut before the Verderer, &. 

81, Dogs called veléer, also those called Ramhundt, may be 
kept, as they do not imperil the game. 

82. * * * * * * * 

83. If a mad dog bite any beast of the chase, his owner, if 
a freeman, shall pay a fine according to the price of a freeman, 
which is twelve hundred shillings. If he bite a Royal beast 
the owner is guilty of the greatest crime. 

B. H. B.-P. 


Gatvacts from ihe Beport of the Boval Potanicn Garhen, 
Galeutta, for the near 1877-78. 
* * * * * 

5. India-rubber~The seedlings of Para rubber received in 
the beginning of 1877 were partly retained in this garden and 
partly sent to the Cinchona plantation in Sikkim. Several of 
these plants have died during the year. The plants that still 
remain here (14 in number) are, however, healthy, and have 
grown fairly well. Every caro is being taken of them, and I 
hope soon to be able to report that they havo been increased in 
number by artificial propagation ; but former experience has 
made me wary of allowing cuttings to be made until the parent 
plants have had plenty of time thoroughly to establish them- 
selves, A quantity of Ceara rubber plants, collected in South 
America by Mr. Cross, and sent to this garden by Sir Joseph 
Hooker, were received along with the Para rubbers. About 
one-third of the plants in this consigument were found on 
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arrival to be in bad condition or dead. Of the remainder, five 
were sertt to the Qinchona plantation, and the balance were: 
retained here. One of the plants hero is now ten feet high, 
and the others vary in height from. two to five foot; but they 
all look more or less weak and lanky, as ff tho climate were 
too damp for them. This plant (a species of Manihot) was. 
found by Mr. Cross in quite a different kind of country from 
the Para rabber, and it appears more likely to succeed in India, 
than the latter. My object, both with the Para and Ceara rub- 
bers, will be to propagate as large a stock of young plants of 
each as possible, to find out spots with climate suitable for each, 
and to have small plantations made. wherovor efficient suporvi- 
sion can be secured in such places, 

6 Vauilla—Further experience has only strengthened my 
conviction that vani/la cannot be grown as a crop in the climate 
of Calcutta with any prospect of success, I observe that even 
in Bangalore, where fora time it was supposed to havo pro- 
mised well, a similar couglusion has lately been arrived at. 
The plants now in the garden will, of course, be attended to; 
but I do not think it is worth while to go to any further 
expense in attempting to makea plantation of it to be con- 
ducted on commercial principles. . 

7, Ipecacuanka.—A number of plants of ipecacuanha have 
been sent to the Botanical Garden at Singapore, which enjoys a 
climate that ought to suit ipecacuanha perfectly. A considera- 
ble stock of young plants is kept on hand at the Cinchona plan- 
tation ready for issue to any applicant. But, like vanilla, T 
fear this valuable drug can never be grown successfully as a 
crop in any part of Bengal. We have been perfectly successful 
in propagating the plant from root, cuttings and seed, and it 
grows luxuriantly under cover. But out-of-doors the low night 
temperature of the cold weather proves too severe forit. Dur- 
ing the year, 26 pounds of the dried root, taken from plants 
grown in frames under Mr. Jaffrey’s care at Rungbee, were 
sent to the medical depdt for use, previous trials havmg estab- 
lished the excellence of the Sikkim-grown drug. 

8. Rheea.—Tho Government of India having decided again 
to offer # prize for the invention of a machine to clean rheea 
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fibre, 2 couple of acres of ground wore put under this plant in 
order that intending competitors might be supplied with green 
stems to work with, The ground having been trenched and 
manured, the crop offers to be a good one; but rheea does not 
appear to me to grow with such luxuriance here as in the drier 
climate of Saharanpur, where the competition for the Govern- 
nient prize isto be conducted. 

9. Baobab, Bamboo, and other Paper Fibres—Tho curious 
baobab tree is a native of Africa, but appears for a long time to 
have been a favourite with Mussulmans in India, Large trees 
of it are found planted near Caleutta, Paina, Agra, and at many 
other places in India, Baobab bark began some years ago to 
be largely imported into London from the Portngnese settle 
ments in Africa, and proved an excellent paper fibre. At the 
suggestion of Sir Joseph Hooker, I made three years ago a 
small plantation of it with the view of testing the possibility 
of growing it sufficiently cheaply to be used as 2 paper bre, 
For the past two years the plants put out here received a rough 
kind of enltivation, and tho grass betwoon them was regularly 
cut; but, as this could hardly be afforded in a plantation eon- 
dueted on commercial principles, I did not think it fair to the 
experiment to continue even the little cultivation which the 
plants had hitherto received. During the past year, the young 
‘bacbabs have, therefore, had to fight their own battle, and it is 
quite clear that the majority of them are going to be mastered 
by the coarse, deep-reoting grasses which infest the soil every- 
where in the plains of Bengal, Such plants as enjoy the shade 
of a large tree in the neighbourhood of the plantation continue 
o look very fairly healthy, but thase that stand. in the apen look 
~wery sickly. If baobab . were to be grown to a profit, it would 
be hardly feasible to give it cultivation, however rough, after 
the first year, and it might not always be possible to give it 
shade. Considering, moreover, the comparatively slew growth 
of the species (a tree of 20 years old grown in the open girtha, 
about 8} foeh at the base and is about 15 feet high), Tam driven 
to the conclusion that baobab is pot likely to afford ia India a 
sufficiently cheap paper fibre. My own impression is, that a 
plant yielding an annual crop is more likely to fulfil the finan- 
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cial conditions of success than any perennial which, like baobab, 
yields a crop only after many years. Acting on this conviction, 
I sent to the India Office samples of four common Indian plants, 
and suggested that their value as paper fibres should be ascer- 
tained. The samples consisted of the stem and leaves of (1) 
tho bhabar-ghas (Eriophorum comosum) of the North-Wegt 
Provinces, which is so largely used as a material for ropes in 
Upper India; (2) of Saccharum spontaneum, a tall, coarse grass 
which, under the name of kash, is only too abundant in waste 
places over a large part of India; (3) of Imperata cylindrica, 
the well-known goloo, the commonest grass in Lower Bengal ; 
and (4) of Typha elephantina, the hogla of Bengalis, a large 
pulrush abundant all over Lower Bengal in marshy places and 
by the sides of tanks and streams. Eriophorum, not growing 
naturally in Lower Bengal, would reach a seaport weighted by 
the cost of long carriage, and may therefore practically bo 
excluded from competition in the export market; but the other 
three are common plants all over the Gangetic delta, and could 
be brought to Caloutta in any quantity and at very low rates. 
The four samples were reported on by Mr. Routledge, of the 
Ford Paper Works, near Sunderland, who has devoted so much 
attention to the utilization of the young shoots of bamboo as a 
paper fibre. Mr. Routledge states that “all four will unques- 
tionably make paper.” “ Lriophorum is,” he says, “the best 
and most easily-worked of the four, as a small quantity of 
bleach brings it into good order.” “The ultimate fibre is,” he 
continues, “ very fine and delicate, rather more so than esparto, 
and of about the same strength. The yield (42 per cent.) is 
somawhat leas, I think.” Mz. Routledge goes on to say, “it 
will make a quality of paper equal to esparto. ‘ The remainder 
of Mr. Routledge’s report is not very encouraging, but I give 
it verbatim, for I know that. the increasing deficiency in the sup- 
ply, and consequent rise in price of materials suitable for paper- 
making, have been exciting a good deal of interest for some 
time, and under such circumstances the records of failures, 
entire or partial, are nearly as useful as the records of 
auiccess. 

“The grass marked Saccharum spontaneum ranks next to 
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Eriophorum in quality ; itis more tender, and certainly not 
equal to esparto ; it yields 44 per cent, of fibre. 

“The grass Imperata cylindrica I do not think suitable for 
paper, certainly not for printing, althongh it may suit for what 
are termed smali hands and rough packing papers. It is full 
of small joints and knots (especially the lower portions of the 
stalk), which result in harsh woody sheaves, It gives an yield 
of 41 per cent. 

“The Typha latifolia gives a very strong fibre when purged of 
the glutinous compounds living in its cellular tissue ; but in eon- 
sequence of this mass of gluten, the yield is very small (only 28 
per eont.); it is also extremely difficult to bleach, and loses 
most of its strength when subjected to that process. 

“T do not consider that it would pay commercially to attempt 
to treat any one of these fibrous materials for conversion into 
‘stock’ for European uso, although very possibly, if procura- 
ble in abundance and at cheap rates, they might be employed. for 
paper-making, locally, with advantage. 

“Po come into this (the home) market, any material must 
‘be superior to esparto in quality, as no matter how cheap the 
raw material may be in India, the cost and charges for convert- 
ing it into stock and transport to Europe will bring its price to 
afford any profit to the producer as high or nearly as high as 
esparto, 

“ The importer, therefore, must be propared to sell his stock 
as cheap, or nearly as cheap, as esparto, reduced to the same con- 
dition of stock, and must also give the inducement of supe- 
riority of quality.” 

Jn the Resolution on my last annual report it was suggested 
that I should got from the Orissa and Chittagong conste speci- 
mons of the wiry grasses growing on the beach. This has been 
done, but no report on the samples has yet been got. I propose 
to continue to give attention to this subject of paper fibre, and 
hope to note the results in future reports. 

I¢ will ba remembered that several years ago, Mr. Routledge, 
an English paper-maker, drew the attention of Government to 
the value as a paper material of the fibre yielded by the imma- 
ture shoots of bamboo. Healthy bamboo clumps, as everybody 
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in India knows, send up during every rainy season a certain 
number of new shoots which, growing with enormous rapidity, 
in a few weeks attain their full height, and afterwards slowly 
harden and develop leaves. Mr. Routledge expressed his 
belief that by a simple treatment in this country a “stock” 
might be extracted from these shoots which might be profitably 
transmitted to England for manufacture into paper. During 
the past two or three years, I have put Mr. Routledge’s propo- 
sals about coppicing bamboo toa practical test, and in my last 
report I recorded my observations so far as they had gone. I 
shall now bring them up to date; but before doing eo it may 
be convenient to reproduce what I wrote last year. I there- 
fore quote from my last report:— 

“Jt is essential to the success of Mr. Routledge’s process 
that the bamboo shoots be quite young and succulent, and 
the great diffienlty which at once presented itself to persons 
with any knowledge of the mode of growth of Indian bamboos 
was that such shoots, being produced in moderate quantity from 
each clump, and only during a limited season of the year, the 
proposed paper-stock-making machinery must, for a large part 
of the year, necessarily lie idle. To meot this dificulty, 
Mr. Routledge suggested that bamboo clumps might, by proper 
treatment, be induced, after most of their old shoots had been 
cut away, to send up from the stools thus bared, regularly and 
irrespective of season, crops of suecalent shoots suitable for 
conversion into paper-stock. Mr, Routledge’s expectations 
imply a very complete change of habit in the bamboo; for 
it is pretty well known that bamboo clumps, if entirely cut 
down, yield for several yoars but few and small succulent 
shoots, and, in fact, not unfrequently die. In order, however, 
to submit the proposed scheme to a trial under my own eye, 
six clumps of Bambusa Baleooa wero cut down last year, ie, 
in 1876, at the beginning of tho rains, between 10th and 20th 
June, when the buds of the young shoots of the season had 
‘eompletely formed and were nearly ready to burst through 
the soil. Soon after the’ cutting of the old stems, these buds 
developed into shoots which grew with characteristic rapidity, 
These were allowed to grow until they began to show symptoms 
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of becoming hard, and on 21st July they were all cut 
down. They were at once weighed with the following 


result :— 
Number of Weight in 


young shoots, pounds, 

Clump No. 1 oe ll 166 
Ditto 2 aie 7 102 
Ditto 3 re 6 78 
Ditto 4 9 100 
Ditto 5 5 42 
Ditto 6 ‘ 12 192 
Total .. 50 680 


This gives an average of 118 pounds of wet young shoots per 
clump. The time of cutting was the most favourable that 
could have been chosen, and the crop of shoots yielded was pro~ 
bably as good as it would luve been had the clumps remained 
untouched by the knife, Judging from the sizo. of the clumps 
I caleulate that at most 80 similar clumps could be grown on 
an acre of ground. This allows an area of 576 superficial feet 
to each clump, and such close planting would probably neces- 
sitate manuring. Taking the yield of these six clumps as an 
average, and exeluding all loss from death and accident, the 
yield on an acre during the first year of cutting would there- 
fore be 9,066 pounds of fresh young shoots. It must not be 
forgotten that freshly-cut bamboo shoots are extremely succu- 
Jent, and that the amount of dry paper-stock that could be got 
from them would bear a very small proportion to their original 
weight. An additional difficulty that attends the scheme is 
that, since only fresh succulont shoots will answor, and these 
are of too high specific gravity to float, the cost of land car- 
riage to the factory (a very heavy one in Bengal) would have 
to be incurred. The cut clumps above-mentioned were well 
eared for; leaf mould and tank soi] were laid round them ; 
and, as compared to similar clumps in the forest, they had the 
great advantage of immunity from fire and from being grazed 
on by cattle. Since their young shoots were cut, a consider- 
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able number of thin woody twigs have arisen from the 
bases of the old stems, No fresh young root shoots have, 
however, appeared. Some such will doubtless appear at the 
usual time, which would be the beginning of the ensning rainy 
season, These shoots shall be cut at the time recommended by 
Mr. Routledge, ie., when they are just beginning to become 
hard and woody, and with the eutting of these the crucial part 
of the experiment will begin. The results shall be duly re- 
corded in next annual report.” 

In the beginning of tho rainy season of last year, the brush- 
wood of thin woody twigs, which had been produced by each 
clump, was out off, but amongst the twigs thore were none of 
the soft, succulent shoots proceeding from the underground 
atem which are required for Mr. Routledge’s process. The_ 
early rain of the present season was particularly favourable to 
the production of young shoots, and the clumps have just again 
(10th July 1878) been cleared of every twig produced by them 
since the previous cutting. The result is that, just as last 
year, the most of the growth consists of hard woody twigs 
which proceed from tho bases of the stems cut two years ago. 
There are only afew of the succulent shoots proceeding from 
underground, and the total yield of materials succulent enough 
for Mr. Routledge’s process, is 120 pounds, or an average of 
20 pounds of green material per clump. In a pamphlet pub- 
lished on the subject, Mr. Routledge estimates that the green 
yaw material dries to one-fourth of its weight, and that the 
dry material gives 60 per cent. of good paper-stock. Iam, 
therefore, in a position to give the yield of paper-stock of these 
six clumps during three years. Tho yield during the first 
year was about 17 pounds per clump, equal (allowing 80 
clumps to the acre) to about 1,860 pounds per acre. During 
the second year, the yield was nothing, and during the third 
year it was 3 pounds per clump, or equal 240 pounds per acre. 
‘Mr. Routledge estimates that (according to a method of plant- 
ing which he proposes, but which I beliave to he quite imprac- 
ticable) the yield per acre would be 6 tons, and that this yield 
would be annual. The value of the paper-stock delivered in 
England would be from £20 to £25 per ton, so that, even 


ROYAL BOTANICAL GARDEN, CALCUTTA. Us 


assuming (which is by no means the case) that green bamboos 
are of very little value, the proposed new industry does not 
present a hopeful financial aspect. 

10. Carob and other economic trees—A smaller quantity of 
the seed of the carob of the Mediterranean (the Ceratonia 
siliqua of botanists) was sent some time ago to the garden to 
be sown, with the view of introducing this tree into Bengal. 
The pod of this species, as Government are aware, contains a 
sweet nutritious pulp, which forms an excellent food for cattle 
and horses. But the tree does not naturally affect a climate 
and soil in the least like those of the Gangotic delta, and I 
never looked on the attempt to add it to the fodder plants of 
Bengal as at all likely.to succeed ; and, as a fact, the majority 
of the seedlings damped off before they were six inches high. 
About 50 seedlings remain, some of which have been planted 
out, while the others, which are too small for planting out, 
remain in pots. But although all have been duly cared for, 
none are vigorous. An American tree, which also yields a 
sweet nutritious pod, has been much more successful than the 
carob, This is the Pithecolobium Saman, a native of Peru 
which, from its supposed property of inducing local showers, 
is in that country known as the “rain-tree.” An exact des- 

* eription and explanation of tho phenomenon which gave rise 
to this name has only quite recently been given ia the columns 
of the English periodical, Nature, by Dr. Dyer, who quotes 
from the eminent South American traveller, Mr. Spruce, as 
follows :* “ A little after seven o’clock, we came under a lowish 
spreading tree, from which, with a perfectly clear sky overhead, 
a smart rain was falling. A glanee upwards showed a multi. 
tude of cicadas sucking the juices of the tender young branches 
and leaves, and squirting forth slender streams of limpid 
finid. We had barely time to note this when we were assailed 
by swarms of large black ants, which bit and stung fiercely and 
obliged us to beat a retreat, my companions calling out as 
they ran ‘damia-caspi ! tamia caspi? When wo had shaken 
off our assailants, I ventured to approach the spot so near as 


* For Dr. Dyar’s note, seo Article entitled “The Bain-tree of Moychamba” at 
page 313 of the April Number of the Indian Forester, 1878,—Ep. 
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to make out that the ants were greedily licking up the fluid as 
it fell.’ There are in the garden two sets of this tree : one 
consisting of five trees about eleven years old, and the other 
consisting of 84 trees which were planted in an avenue four 
years ago. The tree is an extremely rapid grower, and seems 
perfeotly at bome in the climate and soil of Lower Bengal, 
‘Tt has a thick trunk, which, at s comparatively short distance 
from the grounds, divides into large branches, which form a 
spreading and very dense crown. This habit, together with 
the softness of the timber, make the tree of little value as a 
source of material for building, but it would probably answer 
very well as a firewood tree, and as a shade tree I know nothing 
to equal it in Bengal. It grows faster than any indigenous 
tree known to me, and the only introduced tree which rivals 
it is the Casuarina equisetifolia. The five older trees in this 
garden girth on an average seven feet nine inches at three 
feet from the ground ; while of the four-year old trees, which 
are planted 32 feet apart, as an avenue on either side of a road 
20 foet wide, the heads now meet across the road and afford an 
excellent shade. The average height of these younger trees 
is about 20 feet, and the average girth of their stems at three 
feet from the ground is 29 inches. The older trees have this 
year, for the first time, given seed ; the pod is quite as sweet 
as that of the carob, and is abundantly produced, and altogether 
I consider Pithecolobium Samana much more hopeful source of 
eattle fodder than the carob, while, as a rapid grower, it is 
unrivalled. Quantities of seeds of various species of Eucalyptus 
were sent by the Government of India during the year for 
iwialin the garden. Of these a considerable proportion failed 
to germinate, and of thoso which did germinate the majority 
of the seedlings damped off during the rainy season, and at 
the end of the year only three plants remained alive. This 
result is quite in accordance with former expericnco, which goes 
to show that the project of ameliorating tho malarious climate 
of Lower Bengal by the freo planting of Eucalyptus is per 
fectly utopian. The water-logged alluvial soil and hot steamy 
climate of this part of India are totally unsuited to any species 
of these Australian trees which has yet been tried. Moreover, 
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it seems highly doubtful whether, evon where it grows vigor- 
ously, the Eucalyptus has any especial effect on malaria. I 
understand that many species of Eucalyptus grow well at 
Shillong and at several of the stations on the North-Western 
Himalaya—a fact which in itself offers a strong argument 
against the probability of their success in a climate go totally 
different as is that of Calcutta. 


Ow Methods of cutting to secuve Hatural Reproduction 
in Pine Forests on stecy slopes, 
I.—Generan, 


Hae forest on gentle slopes, or on the level up to a cer- 

tain elevation, can always be treated by the ordinary method 

* (called “xegulax”’) of successive cuttings disposed a0 as to allow 
of “natural reproduction followed by thinnings.” 

But as we ascend beyond a certain elevation, natural repro- 
duction becomes more difficult ; and then as the slopes be- 
come steeper, it is found that a succession of three or four 
euttings produces but a meagre result, ifany at all. Moreover, 
the damage done by felling the old trees on a steop slope is 
very great; unless every troe of the second and final cuttings 
were to be found exactly on the edge of a timber road, 

Therefore it is commonly given as a general rule, that above 
a certain elevation and on steep slopes, pine forests are exploit- 
ed by the ‘selection’ method. 

But whore is the point at which we must put aside tho 
regular method and commence that of selection? It is often 
difficult to define. Besides this, the selection method has its 
disadvantages. If the cuttings are repeated in too rapid succes- 
sion over the forest area the reproduction will be slow and 
insufficient: if they are made too gradually, there will be 2 
deterioration of the produce, the trees being too old and be- 
ginning to decayyor elso not having had sufficient room to attain 
their full development. 

In eases, then, where the application of the regular method 
may be doubtful, and where it is not certain that selection 
cutting is absolutely necessary, we offer a method which 
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is between the two. It is applicable to pine forests, whether 
pute or mixed (in moderate proportion) with deciduous spe~ 
cies. 

In theory, a perfect “jardinage” would be one that every 
year selected a number of trees over the whole area of the 
forest. Practically, a forest cannot conveniently be treated on 
this system of felling otherwise than by arranging that the 
whole extent shall be cut over once in ten, fifteen, or twenty 
years, And even then it is a matter of great difficulty in arocky 
and precipitons country, where felling (and indeed moving about) 
is fraught with danger, to be sure that the forest has been really 
equably treated, [fe., not out over too much in one part, 
leaving tho least accessible places alone.] 

If it has not been equably cut over, there will of course be 
compartments where nothing butold trees remain, aud no grada- 
tion of ages coming on to maturity. 

Tho following case was what led to the adoption of the me- 
thod recommended :-— 

There was a forest of A. pectinata (Silver fir) very open, and 
composed of treos aged from 1 to 60, and from 91 to 120 years, 
each filling a considerable area; but trees between 61 and 90 
years were entirely wanting. The two classes named were 
found in complete mixture, and each ocoupied about half the 
total area. 

Jt happened that I had to make an extraordinary cutting for 
the relief of the inhabitants of a hamlet which bad been entirely 
consumed by fire. At first my intention was to cut out of the 
class, aged from 91 to 120 years, those which appeared to have 
passed the age of 105 or 110 years, and consequently to reserve 
(as not yet mature and also to shed seed) all those between 9f 
and 105 or 110 yoars. ‘The parties interested, however, im- 
plored me to cut some of these as well as the former, because 
they were easier to cut and less expensive to utilize, 

'The site for the felling was about 1,600 metres above the 
sea level (about 5,500 feet) on a steep slope somewhat difficult 
of access. It was probable that we should not retain them or 
make another cutting, and I began to ask myself why trees, 
aged 80 to 40 or 60 years, should not suffice to effect the 


REPRODUCTION IN PINE FORESTS ON STBEP SLOPES, 177 


re-stocking by their seedfall, as well as older trees. After 
serious reflection, I thought I might safely comply with 
the request made, and I marked for felling all the trees aged 
from 91 to 120 years, 

T am able to state that the felling did very little damage to 
the young trees (i¢., those from 1 to 60 ycars which alone 
remained), and some years after I found that chese had sufficed 
to effect a complete re-production of seedlings. 

Since then I have not hesitated to trust to the trees not 
yet arrived at half the age of exploitability, rather than to 
trees already past that age, I havo had no reason ever to 
repent of this. Such is the origin and such the rationale of 
the method I propose. 


I.—Ru-generation py a Stncrz Curmine. 


Let us then assume that we have a pure or mixed forest of 
pines, subject to ‘ selection felling,’ and exploitable at the age 
of 120 years, 

Let us then divide the forest into sixty “coupes,” which will 
be worked successively from one to the other for sixty years, 
and then for sixty years over again, in such a manner that 
after a certain time we shall only have two ages on each, 
No. 60 will have ages one and sixty-one. No. 59 will have 
two and sixty-two. No, 2 will have fifty-nine and one hon- 
dred and nineteen, and No, 1, sixty and one hundred and 
twenty. 

Without entering into detail as to the cuttings, it is casy 
to understand that it will suffice, in order to obtain the desired 
rosult, to subject the high forest to a revolution of 120 yoars,* 
divided into two periods of sixty years, during each of which 
the whole forest will bo cut over. Only trees over sixty years 
old will be cut in each year’s felling, and ald these will come 
down, leaving all the rest, 

There is nothing which in principle renders it impossible, 
that each coupe should gradually be brought into this state by 


% Practically, the revolution and the periods will be a little longer, 
of Sone necessity of awaiting the coed yours, or actual time of the epringiag up of 
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having each one-half of its extent occupied by each of the two 
ages, (1 and 61, 2 and 62, 3 and 68, 59 and 119, 60 and 120) 
trying to get these two ages in as even a mixture as possible 
over the whole. Practically, this will not be done at first ; it 
will require time, care, and somo slight departures from regular 
practice. 

Once in the desired state, and ever afterwards, the exploita- 
tion will only be of trees aged 120 years, and the regeneration 
will be entrusted to the trees aged 60 years, which will be 
scattered about in groups two, three, or four together, but in 
sum-total covering as nearly as possible one-half of the ground. 

Such a covering (penplement) will he very open ; bnt lek us 
recollect that trees of 60 years are more sturdy and well- 
rooted and better able to resist storms than the oldest trees, 
and that the trees being in groups of two to four their solidity 
is greater. 

The danger will gradually become less and less, as the young 
growth botweon gets higher and higher. 

Such is, in 9 few words, our system of re-generation (in 
selection forests) by-a single cutting, 

An ideal selection would bo to take out of the whole forest, 
every year, every tree that had reached the feed age of exploita, 
bility, and the ideal forests for this treatment would consist of 
all ages suitably intermingled in suitable proportions. 

In a perfect high forest on the “natural” method, all the 
trees of the same age must be grouped on as many different 
compartmonts ns there are distinct ages, and there would be 
28 many compartments each of its own age as there are years 
in the period of rotation. 

Ina regular high forest on the ‘nataral’ method, the old 
trees disappear according to convenience of cutting, as soon as 
the regeneration is assured. 

In this method, the trees effecting the’ regeneration ‘being 
only 60 years old (and not being exploitable till 120) survive the 
young crop, and thus secure, the ultimate success of the 
Tegeneration on steep slopes [where one or more successions of 
young growth may fail: and would aot be replaceable natu- 
rally if the old trees were all gone at time of failure.] 
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The plan advocated may be called the “ mixed method,” as 
it shows something between the regular march of revolution 
in the “natural” method, aud the absence of any revolution 
at all in a normal ‘selection ’ method. * 

In actual practice, all improvement cuttings or thinnings, 
after the yield cutting has boon mado, must bo so arranged that 
the reserved trees for shedding seed should be in groups of two, 
three or four. In each “bouquet,” circumstances must deters 
mine the distance of the trees, but fora standard, it may be 
said that the best form would be a triangle whose sides were 6 
feet long, and a tree at each point. 


III.—Oszgcrions anp Conciuston. 

No objection can teally be raised theoretically to our proposal. 

In practice, however, there may be difficulties in the way of 
its application. These may, however, be overcome by resolution 
and good sense, Once be firmly convinced that the thing is 
right in principle, and it can be carried out in spite of diffieul- 
ties. Nor is there anything which renders the plan unyielding. 
It can be modified according to special cireumstancés of soil 
and situation, as may be seen from an example. 

If, for instance, great inequality of the soil or some other 
cause should render it impossible, either on one “ coupe” or on 
all or part of the “coupes” of a series, to secure an uniform 
distribution of two age. classes, that is to say, a perfect admix- 
ture of the two ages over the whole extent of the coupe or coupes, 
there would be nothing to hinder a complete separation of two 
such classes. In that case, the coupes might require to be made 
Jong and narrow, and such class might occupy the whole length 
and one-half the breadth, And this will be seen to be nothing 
else but the first method, indicated for working a high forest of 
Spruce, (note Parade’s Culture des Bois, Book III, Chapter II, 
Article 12) with this important difference, that the re-stocking 
by seod according to our method being effected by strips og 
60 years age, there is no need to consider when these strips 
should be cut, as their turn will of necessity and by rule come 
at a fixed date, that is to say, at the end of anothor 60 years. 
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In all cases an absolute rule is rarely possible. We have 
always to enquire, first : Is selection felling absolutely needed at 
all? And next: if the forest is such that this method can be 
applied at all? If itis, the method will not bo found really 
difficult to apply. 

‘To sam up the whole principle in a few words: 

Regeneration will be effected as well, if not better, by reserved 
trees of an average age of half that of maturity (viz, the 
latter being 120 years—by trees on an average of 60 ycars). 
And this regeneration may be effected by @ single cutting: and 
the method is applicable especially to steep slopes of high moun- 
tain ranges,—-(Translated from the French of M. Regimbeau, 
“ Revue des Laux, $c,” February 1878.) 

B. H. Bapsn-Powznn. 


Ghe function of the Pines and the March in the production 
of soil, 

(Translated from the French of M. Charles Broillard in 

the “ Révue des Deuce Mondes” for April 1877.) 

THE Pines, as we are accustomed to call the long-needled 
section of the Coniferm, have each their proper and fit locality. 
They are not found in fertile plains, but rather occupy the 
poorest soils, and each separate species seems to have made it 
ita special mission to render fertile some kind of barren land, 
whether shifting dune, arid sand, sandstone, compact limestone, 
burnt-up schist, or naked granite: and there is scarcely, so to 
speak, between the tropics and tho polar circle, a singlo descrip- 
tion of rock on which the pines have not succeeded in estab- 
lishing themselves. They fix and improve the sands of the 
dunes, break up the sandstones, pulveriso the limestones and 
the schists, decompose the granites and transform the mineral 
into vegetable soil. And, first of all, they cover the ground 
with a thick carpet of dead needles, which keeps up its fresh- 
ness and collects and stores the rain. Next, with their roots 
both tracing and penetrating, they take possession of the rock 
itself. Their winged seeds, carried everywhere by the wind, 
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spread themselves to great distances and found new colonies 
on arid soils far from the parent tree, And in time the un- 
interrupted sheet of pine forest spreads itself over immense 
surfaces, exercising a powerful action on the climate whose 
extremes it does its best to modify. 

And now that once the pines have prepared the way, under 
their light cover come other kinds of tree—the oak and the fir, 
and one by one the ether trees of the forest continuing and 
completing the work of re-fortilization. 

Tho larch also in certain cold regions acts a somewhat 
analogous pioneering part, but it is in the fresh soils which 
have already a fertility of their own, and which it transforms 
into meadow forests, bringing them to a degree of fertility 
greater than that dono by the pino woods. The part of the 
larch in the production of soil is then higher and more impor- 
tant than that of the pines. 

In former ages those species were far more extensively found 
than they are at present. Traces of them are found in the 
coal fields; and old peat mosses in the plains of Central 
Europe, where their place is now taken by broad-leaved trees, 
often yield the debris of existing species, In Europe, the 
resinous trees with light canopy, are chiefly now tobe found in 
the north and in the south of the Continent; and it is there, 
as well asin mountainous regions, that they occur to be the 
moat useful in restoring the soil; but still, everywhere there 
may be found localities, such as sterile plains or rocky slopes, © 
on which their powers of re-fertilization might well be tried, 
‘Without leaving France, it will be sufficient to mention the 
Landes and Dunes of Gascony, the mountains of the Maures 
and Esterel, the plains of Sologne and Champagne, the sands 
in the vicinity of Paris, the dry denuded tracts on the hills 
of Burgundy, the high plateaux of Auvorgne, and the abrupt 
slopes of the Alps and Pyreenees: to show how important is 
‘tho fact that can be played by the pines in the general economy 
of the regions of the temperate zone. 

The chief characteristics which distinguish the pines from 
tho firs are ; thoir long and fascicled leaves, their fruits which 
require two or three years for ripening, and their leaf-buds which 
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appear only at the ends of the branches; and it ia in conse~ 
quence of this latter charaeteristic that the form of their 
stem is generally so regular, though in some special cases the 
stem is bent and presents an irregular and not very grace~ 
ful appearance, It is then only the old trees which show that 
character of strength and majesty which makes their truc 
beauty, The genus pine, though in the Northern Hemisphere 
represented by numerous species, does not occur in the South- 
ern; as tho trees habitually mentioned as pines in the latter 
are not in reality of the same genus, Those of the ‘Isle of 
Pines’ and of ‘New Caledonia,’ aro really column-like Arau- 
earias and broad fleshy-leaved Dammaras. The Southern 
limit of cone-bearing trees is, in fact, with one exception, viz. 
the high plateaux of Mexico, the Tropic of Cancer. The 
European pines have two leaves, that is, they have each two 
needles in each leaf-sheath. There is, however, one exception ; 
for the Gembro has five leaves like the Weymouth pine which 
comes from the region of the great North American lakes and 
the valley of the St. Lawronce, like the Pinus ewcelsa (justly 
called in the Himalaya the king of pines) and like many 
other species of Mexico and California, The three-leaved pines, 
though not found in Enuropo, are very common in America. 
Among the most important are the magnificent Pinus Sabiniana, 
an inhabitant of the Rocky Mountains; tho Pinus avetralensia, 
which covers the Landes of the Southern North American 
States, and produces the Boston turpentine; the Pinus cana~ 
riensis, a valuable species, almost now extinet ; and last of all 
the Pinus longifolia, which forms such immense forests neat 
the source of the Ganges. The two-leaved pines seem, with 
a few exceptions, like the red pine of Canada, a species resem- 
bling the Pinus laricio of Corsiea, to be confined to the old 
world. 

In the varied climates of the different regions of France— 
climates varying between that of the olive and that of the 
thododendron—all the European species of the genus Pinus 
are found, viz., Pinea halepensis, maritima, Lavicio, sylvestris, 
montana and Cembro; and these species are, according to 
climate, naturally enough divided into two sections, the first 
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four ocenpying the south, and last three being found in the 
north of France. 

The Pinus Pinea, the stone or Italian pine, is found here and 
there slong the Mediterranean Coast. Being an inhabitant of 
jow hot plaine it is rare in France, nevertheless in the Silveréal 
Pinetum in the Camargue, an old forest interspersed with 
marshes and lakes and now almost destroyed, itis found mixed 
with the Aleppo pine ; the stone pine, however, though the do- 
minant species, bas in that locality only trunks of about 4 
metres in height, 

The Great Pinetum, which covers the dunes of the Adriatic to 
the south of Ravenna, is composed of atone pine, and formerly 
fine trees were to be seen in the forest. It may also ba seen in 
some forests of the province of Oran in Algeria, where itstall stem, 
rising bigh above the other specios, spreads over them its broad 
erown. In fact, the stone pine sometimes forma a fine tree of 30 
metres in height, carrying aloft above a splendid trunk, a corym- 
bosely-branehed crown which, with its loaves always outside, 
bears no inconsiderable resemblance to a gigantic parasol, Tig 
rich green leaves, tinged slightly with blue, match well with the 
rusty colour of the stem and branches, and standing out sharp 
and clear in the bluo Italian sky, the stone pine forms a remark- 
able object in the landscape, Ag its growth is less vigerous in 
France it is usually planted only as a fruit tree in the gardens of 
Provence and Languedoc. The fruit is a large rounded cone, ene 
slosing long seeds, with a very hard shell and an.edible kernel, 
which has the flavour of the hazelnut and is used in confec- 
tionory. 

It requires throe years to ripen its fruits, while other pines only 
require two, Some other species of’ pine, such as the Pinus 
Sabiniana, Fremontiana, and others have edible seats j some 
indeed have very large nuts, which are a great food resource for 
the Indiana ; but in Enrope, of edible pines we have only tho 
Pinus Pinew of thosunny plains of Italy andthe Pinus Combro.of 
the Alpine summits. The seeds of all the edible pines have a 
slightly resinous flavour, 

The Pinus halepensis, or Aleppo Pine, is rarely found at any 
distance from the shores of the Mediterranean, and even in these 
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shores only in limestone soils. Consequently forests of it are 
only found in cortain localities, and thoso often vory distant 
from each othor. It is said to have first come from Syria, and it 
is consequently also known under the name of the ‘Jerusalem 
Pine, while in Provence it is called the ¢ white pine’: in fact, its 
silvory Lark ond light-colored folinge easily distingnish it from 
others. 

Its home is an arid land and sun-scorched rocks, and with the 
evergroen oak it gives, so to speak, life to the desert. It does 
not form thick masses of forest, but is generally found in the 
condition of single separate trees, which give scarcely any shade 
to the ground, while under them comes up an undergrowth which 
js chiefly composed of shrubs peculiar to the Mediterranean 
Coast, such as the kermes oak, myrtle, arbutus and azalea— 
water, howover, and tho frosh and tender grasses of the northern 
pine forests are always wanting. 

The short slighily-drooping needles of the Pinus halepensis 
giveit an elegant foliage; and if it grow tall and straight with a 
spreading top, it would bea very handsome treo ; it however has 
generally only a moderate height, a twisting stem, and reaches only 
small dimensions. There are soveral thousand hectares of it 
in the Department of the Bouches du Rhéne, chiefly 
between Toulon and Marseilles ; and it there forms the Commu- 
nal Forests of Cassis and La Ciotat; the forest of Gémenos, 
which clothes the slopes of the mountains at the entrance of 
the charming valley of St. Pons; and the great pine-woods 
through which the road from Marseilles to Toulon passes. The 
prettiost forest of this species is perhaps that which covers 
the small island of St. Marguerite near Cannes, which seems 
more like a cornor of Africa cut off and transported to France, 
The Aleppo pine is also ono of the important forest trees of 
the province of Oran in Algoria, of Andalusia, Southern 
Italy, Greece, and, above all, of the low hills of European and 
Asiatic Turkey. 

It is the Pinus maritima, or Pinaster, which forms the forests 
of the Landes of Gascony. This vast pinetum now extends 
uninterruptedly from Bordeaux to Bayonno, and hence the 
common names of ‘ Bordeaux’ and ‘ Landes Pine’ have been 
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given to the tree of which it is almost exclusively formed. It 
is less delicate than the Aleppo pine, the denizen of the land of 
the olive; and it not only covers the sandy hills of the Gascon 
“dunes, but rises on the hills (for instance in Corsica) even 
up to 1,000 metres in altitude, 

Tha opposite of the Aleppo pine, the Pinaster, is never 
found on limestone, but it requires for its favorable growth a 
silicious formation, such as sand, granite or gneiss, Thus 
the sandstone formation of the mountains of the Maures bo- 
tween Draguiguan, Fréjus and Toulon are covered with Pinas- 
ter and Cork-oak, while the limestones around are occupied by 
the Aleppo pino and the illex,a good example of the way in 
which natural laws determine for each species its proper place 
and soil. In suitable places and at a suitable altitude, the 
Pinaster may be found on the whole of the coast region of 
Southern Europe from the mouth of the Loire to that of tho 
Danube. It does not seem able to live far from the sea; 
there are forests of it in the islands of the Mediterranean and 
in Algeria, but its most favorable position is on the coast of the 
Atlantic, in Portugal, as well as in Gascony. There are now 
in France about 700,000 hectares of forest of this pine, and 
out of this amount nearly 600,000 are to be found in the 
triangle formed by the rivers Garonne and Adour; the rest 
being from north of the Garonne, Provence, Corsica and 
Algeria. 

The Pinus maritima is not a beautiful tree; its few, long, 
coarse-looking, yellowish-green needles give only a poor foli- 
ago; its bark is blackish, and its stem short; and from the 
light and uniform appearance of the forests one would scarcely, 
at first sight, believe in the activity of the vegetation and 
the wealth they conceal. 

‘The long wounds formed in the extraction of the resin, and 
the little cups hanging to the trees to receive it, complete the 
monotonous appoarance of the forest through which the Landes 
Railway passes. As undulating ground, however, jt is not 
quite so uninteresting, for the wooded sand-hills behind Area- 
chon, the valleys between them and the old forest of La Teste 
in which may be seen a few old Oaks, have a considerable 
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attraction ; while at the foot of the porphyritic cliffs of Corsica 
old Pinasters, whieh have never been tapped for resin, raise 
their heads in the midst of Oak forest and occasionally form 
a sufficiently pretty landscape. But it is utility, and not 
beauty, which forms the true merit of the Pinus maritima, 

The Pinus Laricio, or Corsican pine, is only found in the 
mountains. In Corsica it leaves the lower ground and the hot 
suany slopes to the Pinaster, and rises itself between the alti- 
tudes of 1,000 and 1,600 metres, It is still found in different 
countries such ag: in Spain round Maladetta, in Italy chiefly 
in the Calabrian mountains, in Sicily up to 2,000 metres on 
Mount Etna, on Mount Athos isi Macedonia, on Ida in 
Crete, and in the mountains of Asia Minor, It advanees into 
the interior of Europe by Carinthia, Styria and the Austrian 
Alps as far as Moravia and Galicia ; but in the basin of the 
Danube it is relegated to the warm slopes of the lower hills, 
and there has been a quite different appearance, giving a sepatate 
variety. 

There are few large forests of the Laricio, though single trees 
ure often very fine, In tho forest of Casamenta, in the com- 
mune of Ghisoni, specimens may be seen with 30 to 40 metres 
up to the first branch, and 1 metre in diameter at the base, with 
a clear cylindiical stem crowned with a flattened head of foliage. 
Tho Calabrian tree is still more remarkable, for its lofty bole 
is only crowned by short, weak branches, and one could almost 
liken it to the mast of a ship. The Austrian tree, or black 
pine, has a different shape ; it is the opposite of the lofty tree 
of the granitic soils seomingly all trunk, but a stunted tree, 
almost entirely foliage, of steny caleareons and dolomitie soils, 
This variety is chiefly remarkable for its accommodating itsslf’ 
easily to the most: stony land of Central Eutope, in the same 
way as the Pinua sylvestris does to the poorest sands ; it keeps 
in the moisture by its thick rich cover, and besides its rapid 
growth it has the faculty of germinating easily in places devoid 
of all other forest vegetation. ‘The black pine may be recog- 
nized, not only by its brown back, hard dark green needles and 
Teaves often more than a decimetre in length, but especially 
by its large leaf buds, thick shoots and generally strong and 
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vigorous aspect, It may then be looked to as an example of a 
fact which has been thought to apply to pines in general ; that 
is, that among them the strong growing vigorous species have 
a large terminal leaf bud at the extromity of a thick terminal 
ahoat, : 
{Ta be enutinued,) 
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Hemarks on the Counting of Amumal Bings in Crees. 


10 THE EDITOR OF THH “INDIAN FORESTER.” 


Sm,—Those of your readers who take an interest in the 
rate of growth of trees, or who amuso themselves with the 
commendable pastime of counting annual rings, are possibly 
acquainted with what Mr. Fisher has done in Assam with 
regard to Sal. Tho results obtained by him have been published 
in the last three or four Assam Forest Administration Reports, 
and they show, among other things, the number of rings counted 
along mean radii of certain lengths. I have not the reports 
by me, but if my memory serves me right, these radii were 
four in number, and were respectively 2787, 5-73, 8-6 and 
1146 in length. These radii correspond to girths of 1, 2,3 
and 4 cubits, or in other words they are radii of circles whose 
circumferences are 18 inches, 3 feet, 4 feet 6 inches and 6 feet 
in length, respectively. 

Now if we examine a Sal stump and mark along its mean 
yadius these different lengths, and count the rings in each 
space, we shall find, say, (for the numbers do not for my pur- 
pove matter in the least) 28 rings in the first, or 2“’87 length, 
25 in the next, and so on. We then tabulate them, as Mr. 
Fisher did, and put 28 rings in the 2“”87 column, 58 rings in 
the 573 column, and so on. But (granting the hypothesis 
that these rings are annual, and may be depended upon to tell 
us the age of the tree,) if we go further, and say that it took 
28 years for this particnlar tree to attain a girth of 18 inches, 
and 25 more years, or 58, from the start, for it to attain a 
girth of 3 feet, we are wrong; wo-are not treating Sal fairly ; 
we have allowed nothing for his bark. Of the 5-”73, which 
was his total radius when he was 3 feet in girth, it is certain 
that something like half an inch was bark, and therefore we 
ought to have drawn our line at 5-“23 along the radius and 
stopped counting there. In this case, we should probably have 
found only 48 rings (taking on an average 10 rings to an inch, 
which is very nearly what Mr. Fisher arrived at), instead of 
53. Similarly the radius of 287 also includes some bark, 
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though not perhaps half an inch. Allowing *2” for bark, we 
shall get 26 rings instead of 28: thus this tree would have 
attained the dimensions of Class IV in 26 years, and those of 
Class III in 48 years, while it would have taken 22 years, 
instead of 25, to increase in girth from 18 inches to 3 feet. I 
have purposely taken an instance which does not exaggerate 
the case. We should find the difference more striking, though 
never very great, if we had taken a tree in the higher classes. 

There are many trees of which we can count the annual 
rings, but there are not many which it is necessary to examine 
in this manner for the purpose of framing working plans, 
Seill all those that we have to so examine are important; they 
include all the conifers, besides Teak, Sal, and perhaps some 
others. Among the conifers there is one tree which it would 
be highly injudicious to treat by Mr. Fisher’s method, and 
that is Pinus longifolia. If we neglected the bark of this 
tree, our working plan would rest on a false basis; and the 
time is perhaps uot far distant when forests of this species 
will be regularly treated in accordance with working plans, 
framed on girth-classes, I submit, then, that in estimating 
the ages at which trees attain these different girths, we ought 
not to take Mr. Fisher’s radii, but some others less than his 
in all cases, and differing for the various species. 

At will be said by some of your readers, “ Oh! but you don’é 
know the hark-thickness of the different trees at these differ. 
ent ages” ; and so Mr. Fisher’s method, which applies equally 
well to every case, is the better one to employ ; and besides the 
difference after allis so trifling. I reply < “ Quite true as to igno- 
rance of bark-thickness ; but this is easily romedied by taking a 
series of measurements for the different species—and after 
all they are very few in number—and thus you will obtain 
the average thickness of the bark of each species for the difforent 
girth-classes; these numbers you will subtract from the theore- 
tical or total radii given above, and you will get a true 
result. And the second part of your argument has yet to 
be proved. Itis not at all certain that the difference is so 
trifing that it may be neglected; and if ever you come to 
work forests of Pinus longifelia, regularly, by means of work- 
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ing plans, you will find that this difference will be an important 
element in your calculations. The same will probably hold 
good for Sal Forests, as Sal too has rather a thick bark.” 

‘What we have to draw up for each species whose annual 
yings we are anxious to count, is a tabular statement as fol- 
lows = 


= 
2 , | Deduct for | Length of mdiue on which 
Girt, | Totat radius, | Deduct TE Ee ee 
foot iuches.| inches, finches. inches, 

1 6 2°865 “115 2°75 

3 o 6730 "280 560 

4 6 a698 “345 825 

6 0 11-460 480 110 


The figures in the third colunm are what we have to determing 
by actual observation; they are merely filled in here so as to 
be an approximation to the truth, and to serve as an example, 

‘We want these observations taken for all the conifers, for 
Teak, S&l, and other trees, Willany of your readers undertake 
this and record their results in the “ Formsrar” ? They cannot 
fail to be most useful. I am having observations taken with 
regard to the two Himalayan Firs, and hope shortly to have 
some figures for Deodar, and when they are ready, I hope to 
send them to the “ Forester.” 

T remain, Yours truly, 
Kansuv. 
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TO THE EDITOR OF THE INDIAN FORBSTER, 

Str,—I have been brought up under the belief that the con- 
centric rings so distinctly visible in the wood of conifcrous 
trees are indicative of the age of the treo; that if, on examin- 
ing the stump of a Pine or Silver Fir, you find 200 rings, 
the tree which formerly grew there, was 200 years old, or it 
may be 4 or 5 years older allowing for rings not visible at that 
height which were formed by the seedling while it was 
still very small, This idea was thoroughly instilled into 
us at Nancy, and woe betide any one who dared to hold a 
contrary opinion. There is a sentence too in Brandis’ 
“ Forest Flora,” p. 503, beginning “ the annual rings are, as a 
tule, distinctly marked, &c.;” he is talking of conifers, and says 
that these rings are annual, 

In the various preliminary working, plans which have been 
made for our Himalayan Forests, it is clearly foreshadowed, 
though not stated expressly in terms, that the future working- 
plan will be based on this assumption, that concentric rings in 
conifers are annual. 

T was therefore much astonished the other day—and not only 
astonished but alarmed and shocked—a shock I have not quite 
got over yet—to read in a pamphlet written in 1866 by M. 
Patel, not the patel of an Indian village, but a Member of the 
Council General of the Department of the Doubs in France, 
an opinion which leads to an opposite conclusion. He is 
speaking of tho working-plans made by Forest officers in Prance 
for coniferous forests, and says that “they (the officers) give 
the tree the same age in years as the number of rings they 
pretend they can count on the tree’s stump, taking as one ring 
the zone formed by a band of soft and a band of hard wood’ 
(meaning, of course, the spring and the autumn wood.) 

“They admit this cvanting as un axiom, and do not give 
themselves the trouble to prove it. Agriculturists, however, are 
not agreed on this point ; some think that the soft and the hard. 
sbands should count as two; others that a band is only formed 
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every two years; others again are of opinion that it takes 
several years to form one ring.” And then he quotes the Marquis 
of Chambray, who, in a practical treatise on conifers (1845), 
wrote as follows :— 

“One of my friends, who had charge of a Silver Fir Forest, 
counted tho number of rings on a tree whose exact age ha 
knew, and found it three times as great as the number of years,” 

Lastly, he quotes M. Baillon, Professor of Botany at the 
Paris School of Medicine, who says that “the age of a conifer 
cannot in the least be determined by counting the number of 
rings from the centre to the circumference. First of all, 
because conifers have no spiral vessels, and are evergreen. 
These concentric rings are not due to the fibres and vessels 
alternating, but to different colours resulting from the intricate 
interweaving of these fibres. 

“If experience has ever shown that a coincidence exists 
between the age of a Silver Fir and the number of its rings, it is 
a coincidence and nothing more; theory completely spurns 
the idea of exact conformity between these two orders of facts, 
‘Thus in the museum,” (probably at Paris) “may be seen a 
large section of a conifer which according to its label is 220 
years old. ‘To my thinking it must have been 600 years old.” 

MM. Patel himself, it appears, made several experiments in 
this direction, and came to the same conclusion. Further on 
in his pamphlet he quotes an instance of a section of a Silver 
Fir tree sent by some Forest officer to an exhibition at Nancy 
or at Metz; it was 28 inches in diameter, and the most careful 
counting only yielded 120 concentric rings; heneo they could 
not possibly be annual rings, as no one in his senses would 
imagine that, even under the most favorable conditions of soil 
and climate, a Silver Fir could grow to this size in the short 
space of 120 years, M. Patel thus proves entirely to his own 
satisfaction that no working-plans of any value can be based 
on such uncertain, aye, erroneous foundations, 

Novw, Sir, all this is in flagrant opposition to what wo were 
taught at Nancy, and to what has since then been inculcated 
jnto us in India. Can any of your readers appease the troubled 
state of my mind by giving mo some direct proof of the 
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relation between the concentric rings of a conifer and its ago ? 
There surely must be several plantations at home of known 
ago which have been examined for anaual rings. I only want 
conifers; for Teak for instance we have a direct proof that the 
concentric rings are annual in the case of the Nelambur plan~ 
tations in Madras, but for conifers I do not recollect ever having 
met with such convincing proof; some of your readers ean 
doubtless supply my want. 
Yours truly, 
A Sropest. 


Some Sangi on living plants ix the A. W. Himalaya. 
BY M. CG, COOKE, 
6157, Aicidium Solani, Mont. 

On leaves of Solanum, Sutlej Valley. (Mr. Gamble). This 
appears to be the species described by Montague from Chili. It 
js a rare circumstance to find species of eidiwn attacking 
Solanaceous plants. 

‘6157 bis —Puccinia Solani, Cke. ‘ 

Caulicolous. Sori nearly black, small, linear, buried beneath 
the hairs of the plant so as scarce to be distinguished. Spores 
elliptical, slightly constricted, pale brown (04% 018-02 m.m,) 
on very slender, long hyalino pedicles. 

On stems of Solanum with the above. The fungi were on 
the leaves of a shrubby white-leaved Solanwmn, found by Mr. 
Gamble on rocks at the Kot bridge,in the Sutlo Valley, 
According to the theory now in vogue, the Puceinia is 1 stage 
or condition of eidium. This is, however, an assertion too 
sweeping to be applied universally to all species, without proof. 
At present we are not prepared to assent to it. 
$220—Heidiun urceolatum, Cke. 

Caulicolous, and epiphyllous, distorting the stems and leaves. 
Peridia densely gregarious, elongated, urceolate, sulphury yel~ 
jow, spores orange, ovate, 

On Thalictrum, Collected by Mr. C. E. Fendall, Asst. Cons, 
of Forests at Paugi. Kanawar, 8,000 feet. 


198 soME FUNGI ON LIVING PLANTS IN N, W. HIMALAYA. 


This evidently differs from Meidium Thalictri, Grev., the 
spores are larger, ‘025—03 x ‘02 m.m., whereas in 4. Thalic- 
tri they are 022 x‘015 m.m. The latter species is also entirely 
confined to the leaves, which are nevor distorted, whereas the 
present species distorts the plant in a most decided manner, 
The form of the peridia is also differant. 

6272.— Coleosporium pingue, Lev. 

On leaves and petioles of Astilbe rivularis, Simla, 8,000 fect. 
(Mr. Gamble). 
6235,.—Lecythea epitea, Lev. 

On leaves of Saliz daphnoides, Gowai, Simla, 6,500 fect. 
(Mr. Gamble) 

The leaves were also plentifully covered with the ubiquitous 
Eurotium herbariorum, Lk. 
5910.—Aicidium Viole, Schum. 

On leaves of Viola, Simla, 6,500 feet (Mr. Gamble). 

The common Huropean and American species. 
6014.—Lecythea Ruborum, Lev. 

On leaves of Rubus ellipticus. Jander, Suilej Valley, 3,000 
feet (Mr, Gamble), 

* This fungus is also common to Europe and America, 
6082.—Branches of Andromeda ovalifolia, covered with a bril- 
Vant crimson fangus-like mass. . 

This is a curious condition of metamorphosed tissue, in 
which the cells are extended in the form of thick clubbed 
hairs, in this instance, of a beautiful magenta color. The con- 
dition thus represented is very common in temperate countriest 
on the leaves of deciduous trees, and formerly was regarded as 
a fangus, of which there were many forms described as species 
under the name of Hrineum. This peculiar disease has never 
een satisfactorily explained, except to show that it is an exten- 
sion of the tissues of the plant itself, and not a parasite. 

5895, 5898.—Much moro resembles a fungus, bursting through 
the cuticle of the petioles of leaves of Rhododendron arboreum 
and along the midrib, The gregarious convex bodies are of 
a waxy consistence, and appear to spring from the ligneous 
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portion of the petiole. They are entirely composed of compact 
septate threads, closely adherent ina mass, There is no myce- 
lium, and no spores, no evidence of a fungus. As far aa we 
can judge this is entirely a condition of atrophy, What is 
the predisposing cause is not apparent. It may be that the 
stimulation has been caused by the puncture of an inaect. 
€6229.— Uredo hyperteorum, DC. 

On leaves of Hypericum cernuum (but immatare), Simla, 
6,500 feet (Mr. Gamble). 

‘The spores aro in too imperfoct a state for positive assurance, 
that this is the same as the European species, but it is probable, 


The Bain Cree. 

Ava meeting of the Committee of the Agri-Horticultural 
Society of Madras, held at the gardens on the 7th instant, the 
Honorary Secretary reports that the seed received from Kew 
and from Dr. King, of Calcutta, acknowledged in;the Proceed- 
ings for last month, and said to be that of Pithecolobium Sa« 
man, has germinated and grown freely, the young plants 
appearing to be identical with a tree long known to him in 
Madras as a marvellously fast growing and beautiful one, under 
the name of Pithecolobium umbellatum, A specimen in the 
gardens, as fay as can be ascertained, under six years old, now 
measures in girth 5 feet 5 inches at the ground, 4 feet 1 inoh 
at the height of three feet, and 3 feet 10 inches just below the 
first branch 6 feet 8 inches up ; it is by measurement about 40 
feet in height; and it has a spread of about 70 fect in diameter 
from north to south, and about 160 fect in circumference. 
This tree has produced sood. Mr. Deschamps has several trees 
a year or two older, which produce seed freely. A young 
Pithecolobium tree was planted by Mr. Steavenson in the com- 
pound of the Madras Oiuh on 27th November last, when about 
2 feet high, and is now about 10 feet high. On 7th October 
last, Mr. Steavenson planted two Pithecolobium trees of about 
2 feet high, in low ground, sheltered by Casuarina trees, 
amongst the sand-hills on the sea shore, at Sholanganellore, 
fifteen miles south of Madras, which now measure, the one 18 
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feot and the other 12 feet in height. The tree is evidently of 
great value, though much more will doubtless be known of it 
jn a year or two, now that special attention has been called to 
it. The grass does not seem to grow very well under the speci- 
men in the gardens, the shade boing apparently too dense, 
There are in the gardens fonr plants received from Mr. Came- 
ron, of Bangalore, under the name of Pithecolobium Saman, 
and acknowledged in the Proceedings of 3rd January 1877, 
which differ most materially from that, the seed of which;has 
now been sent to us from Kew, and in which the Secretary of 
State for India is said to be taking so much interest. It may 
not be generally known that the Coorkappillay (Inga dulcia) 
the commonest hedge plant of Madras, of which the leaves and 
pods are so largely used as fodder, and tho timber as fuel, is 
also known to botanists as Pithecolobium dulce. In a letter 
from Colonel Beddome, the Conservator of Forests, just receiv- 
ed, he states that the Inga Saman, mentioned in his last Forest 
Report, as growing in the plantations in Cuddapah, North Arcot 
and Tinnevelly, is the same tree as that of the seed of which 
Government has lately sent him a large box under the name of 
Pithecolobium Saman, thot it is a West Indian tree, and that he 
introduced it ten or twelve years ago. Tho Society now has 
ready for distribution a large numbor of fine young plants, 
raised from the seed received from Kew, from Dr. King, and 
from Mr. Deschamps.~-Jrom the “ Madvas Mail” of the 22nd 
August 1878. 
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Memorandum on the rate of growth of Ceak. 
By D, Branois, 
Inspector-General of Forests. 


CONTENTS, 
Para. 

Introduction ae we 1 
Annual rings - » 8 
Girth and height at different ages ow TF 
Cubic contents of trees at different ages we 16 
Number of trees and cubic contents of growing 

stock per acre cn ” ae (17 


For the Manual of Indian timbers, now under preparation, it 
was necessary to bring together all information available regard- 
ing the rate of growth of Teak, and it appears advisable to 
ciroulate the results at once with the view of eliciting further 
data in order to complete the account that will be given in the 
Manual. The following data were brought together with the 
assistance of Mr. A. Smythies, Assistant Conservator of For- 
ests, Forest School Circle, North-Western Provinces. 


2, A brief account of what was known regarding the rute 


of growth of Teak up to 1873 was given on pages 857-359 
el 
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of the Forest Flora of North-West and Central India. Since 
then, further data have been collected; but the chief addition to 
our information on this subject has been made by the publication 
of Colonel Beddome’s Report of 1878 on the Nilambur Teak 
Plantations. The data here brought together in no way give 
complete account of the rate and mode of growth of Teuk, aud. 
doubtless much more information is available which has not yet 
been published. It isa most important subject, which should 
now be taken up separately in each province where Teak is oul- 
tivated on a large scale, and ita study is earnestly recommended. 
The following remarks will most conveniently be grouped under 
the head of annual rings, girth and height at different ages, 
cubic contents of individual trees, and the number of trees apd 
oubie contents of growing stock per acre. It will be remembered 
that the rate of growth of every species varies between wide 
limits according to climate, soil and numerous other circum- 
stances which affect the development of trees. 


3, Annual rings.—It is now established beyond doubt that 
the concentric rings which are so marked in the wood of Teak 
correspond each to one year’s growth. The following state- 
ment exhibits the rings counted on sections of trees grown 
in tho Nilambur Plantations, which were cut in 1877, The 
sections were taken from the base of the stem, and, with 
a few exceptions, the number of rings agrees with the age 
of the tree, The average diameter is the mean of three diame- 
ters, The statement shows the gradual increase of the heart- 
wood as tho tree grows older, and it also exhibits the namber of 
rings on one inch of average radius in tho wood of trees of dif- 
ferent ages. But it must be borne in mind that these sections 
do not rep resent the average of each year’s plantation, but were 
selected from among the dominant trees. They, therefore, exhi- 
bit a more rapid rate of growth than average specimens would 
doi 
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Avorage dia-| Avorage dia-| Rings per inch 
Yoor of planta | Number of | weter of see-/ moter ofheart-| of average rae 
tion. rings counted. | tion (wood | “wood. dius. 
only.) 
Tn inches, | Tn inches. 
1844 : 33 208 193 B17 
1845 81 211 18-7 295 
1846 31 20° Wa 3-10 
1847- 30 23°8 215 252 
1848 28 16-7 15-4 334 
1849 28 181 162 309 
1860 a7 14 125 B85 
1861 15:2 134 3:28 
1852 Ba* 15:2 135 Omitted. 
1853 24 151 12" a1 
1854 os 24 WA 152 277 
1855, oe 23 124 105 B71 
1856 ia 21 162 126 276 
1857 “aii, 20 122 106 327 
1858 ae i) irs 13 271 
1859 es 18 is 106 267 
1860 17 129 104 263 
1861 oe 16 131 1o6 244 
1862 on cy 17 o 256 
1863 oa 14 13-6 104 206 
1864 ie 3B 125 o-4 3:08 
1865. on 12 94 69 255 
1866 a 11 104 73 aa 
1867 do 118 83 1°69 
1868 9 106 16 17h 
1869 8 74 43 216 
1870 7 74 45 189 
1871 7 a7 43 1-31 
1872 - 5 65 26 1:53. 
Average 2-62 
rings per inch 
of average 
radius. 


4, The sections ranged in age from 5 to 83 years. Dividing 
them into three groups, two of 10 years each, and the third of 
nine years, we obtain the following asthe mean diameter in 
inches of these three groups :— 


Inches, 
Mean diameter of trees 5—14 years old an O72 
15-24, “18-79 
2-33, we 18-71 


® There is evidently @ mistake here. The tree which yielded this section must have 
been an older tree standing in the plantation of 1852, 
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‘A section sent from the Thinganneenoung Plantation in 
Burma, cut from a tree 21 years old, planted in 1836, gave 
21 rings on a mean diameter of 16:3’, the heartwood of which 
occupied 14*5". This section showed 2°57 rings per inch of 
average radius. 

5. From other plantations also, sections of Teak trees of 
known age were sent for the Paris Exhibition, but apparently 
they were not in all cases cut from the base of the stem; they 
are, however, instructive as showing the rate of growth and the 
number of rings on one inch of mean radius. 


ne OEE EEEET SEREEEEEEENEI 


AVERAGE DIAMETER 07" p:. . 
earof plantation, [DS Off ssomow ts rxcuse. |POPPer so 
counted. | Wooa.| H. raartwood. radius. 
Sourn Kawaza (Pagappa Pranratron). 
Not known oa 190 o 49 222 
» on 5 a6 25 Lel 
Nowra Kanara (Kararapt Vatrey). 

18 & e 4s 
Sulageri, I8yearsold iz 8s 75 39 
| Sal mteea| 

f 5 | Heartwood : 
‘Maurdi, 12years old { n o, } ae tctinet. 87 
8 66 ee 265 
Kadra, 10 years old 8 75 a aL 

7 T 4 a 

Beyeat (BaMUNroxR!). 

1868 wes - 8 65 26 25 

1871... oo 6 6 1 2 
1872 we oe 4 & L 16 

Anpawans (Porr Brarn). 
1973"... wf 6 | ll] 6 I 13 


6. Tt-will be noticed that, as far as the data go, which are 
farnished by the sections received, Thinganneenoung and 
Bamunpokri exbibit an increase of diameter similar to that or 
Nilambur; while in the samples from North Kanara the an- 
nnal rings are much narrower, and the specimen from Port 
Blair showed an extremely rapid rate of growth. 

Girth and height at different ages.—The following measure- 
ments illustrate the rate of growth of Teak in plantations in 


“The tree was probably alder. 
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different provinces as nearly as possible from 5 to 5 years. 
The Nilambur Plantation again furnishes the largost amount 
of information :-— 


—— 


Age. ean givth at breast} otal height of tron 
Nilambur Plantation.—AUuvial soit. 
3—7 years 29 feet. 
B12 ny 63, 
w-17 8 
18-23» on 
27 7 
2 od 
9 or re 
es os ee 
32 o in 2 
3 od 


These figures are taken from that portion of Colonel Bed- 
dome’s report (paragraphs 11— 44) which contains his notes on 
each year’s plantation, and the dats recorded are stated to be 
average figures. . 

8. In another part of his report (paragraph 81), however, he 
gives data which would seem to show that the average size of 
the trees in the older plantations (all on alluvial soil) is con- 
sidevably greater. He there states the dimensions of the larg- 
est, smallest and medium-sized trees, four plantations, the results 
being as follows :—~ 


Maas ornen (rnonanas sazasr Teserg ov ails. 
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The first three lines show the average ef 6 trees in each 
ease, and the last line the average of 8 trees each, It is dis- 
tinctly stated that the length is that of the bole, and not of the 
entire tree. 

‘The plantations made on gneiss and laterite show a much 
slowor rate of growth than those on alluvial soil ; the difforence 
being considerable in height, and much less in girth. 

9. Up to 10 years of age, the growth in length of teak on 
alluvial soil at Nilambur is at the rate of about 6 feet a year, 
and later on it is at the rate of only about 1 foot a year. On 
page 858 of the Forest Flora of North-West and Central India 
it is stated “‘ that it is probable that, as a rule, Teak attains half 
itslength with a girth of 2—3 feet.” This assumption is borne 
out by the present figures, The trees grown upon alluvial 
soil in girth between 25 and 34 inches are from 77 to 87 feet 
high ; and from all that is known regarding the growth of Teak 
in similar localities, it is probable that unless damaged by 
storms, disease, insects, or other causes, they will attain a 
height of 150 feet in soil of this description, and in the climate 
of Nilambur. ‘ 

10, From Burma we have the following data. The figures 
from Pegu represent averages of plantations in the Rangoon, 
Toungoo and Tharawaddee districts, brought together on page 
858 of the Forest Flora of North-West and Central India :— 


, Age, 
in years. 


Pegu ... 


‘Thinganneenoun; 
Garden—Moulmein +++ 


‘The fourth line is the average of 150 trees in the Thingan- 
neenoung Plantation in the Attaran district of Tenasserim, 
given in paragraph 146 of the report for 1876-77 of the 
Tenasserim forests. Major Seaton gives the average height 
at 30-40 feet, but this probably means the height to the first 
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branch. The maximum girth was 554 inches. The average 
rate of growth of the present plantations in Burma is some- 
what less rapid than that of the alluvial portion of Nilambur. 
Tho last line gives the average of 15 trees measured in 1856 
in a private garden at Moulmein, An instance of extremely 
rapid growth was the tree already mentioned, a section of 
which was sent from Port Blair for the Paris Exhibition, probably 
6 years’ old (said to have been planted in 1873, but 6 rings 
were counted), with a girth of 36 inches and a height of 44 feet, 

11. For tho Lakvalli Plantation in Mysore, the following 
data are given in Captain Van Someren’s report for 1875-76. 
Age 13~—15 years, mean girth 14 inches, height 32 feet. This 
isa remarkably slow rate of growth, considering that the soil 
is good, and the climate moist, though of course not so forcing 
as the climate of Nilambur. 

12. The plantations in the Central Provinces and Berar 
have given the following :-— 


Mean Total hei 
Plantation. Ase, dreast igh | often te, 
n years. | in inches. feet. 
Mechna, Central Provinces 6 q 15—22 
Pili, Berar 6 4 10 
Bakata, Central Provii ces va 1. 2025 
Pili, Borar.. 8 8 20 
Sonawani, Central Provinces 9 1 30—40 
Maehna, Central Provinces 8-1 9 17-30 


Compared with Malabar and Burma, the rate of growth is 
slow, as may be expected ina dry climate and near the nor- 
thorn limit of the tree. 


18, Outside the range of the natural growth of Teak, the 
following data, regarding its rate of growth, are available :— 


| Mean girth, | Total height’ 
Plantation. intB, | roast: igh’ | of tree, fa 

years. | in inches. feet. 

Bamunpokei (Sitdsim) on 5 BB 12—15 
Kulsi (Assam), a 5 i 20 
Makua ea 4 9 18 
pe Ae a ‘ 5 iL 27 
» ” oe 7 16 31 
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The growth at that early age is fairly good; but it does not 
follow from these figures that Teak in Assam and Sikkim will 
attain a great age, and produce good timber. 

14, The following instances of older trees of known age 
in Assam and Bengal are on record :— 


Mean girth, 
3 Age, in : 
Locality. * in 
xs years. inches. 
Ganheti, banks of the Brahma- 
putra we - a 15 37 85 
Boyal Botanical Gardens, Caloutta| is 6 16 
Ditto ditto “ a 70 res 
Garden st Mohesh, Serampore. 27 50 | cs) 


The trees at Gauhati were on an average 830—50 feet high. 

The trees in the Botanical Garden, Calcutta, were measured 
jn January 1856, The older treos have since been blown 
down by the cyclones of 1864 and 1867. 

On the banks of the Hooghly at Mohesh, below Serampore, 
stands a grove of Teak trees planted in 1828. Their mean 
girth, breast high, taken by measuring 27 average-sized trees, 
was 52 inches. The trees were measured in January 1878, 
and wore therefore 50 years old. They are from 40—50 feet 
high. 

15. In paragraphs 177 and 183 of Dr. Schlich’s report 
for 1872-78, the dimensions of a large number of Teak trees 
at differont stations of Lower Bengal are given; but unfor- 
tunately no trustworthy information regarding their age is 
available. 

16. Cudic contents of trees at different ages—In paragraph 4 
of Colonel Beddome’s report a statement is given exhibiting 
the dimensions of the trees, sections of which were sent to the 
Paris Exhibition, As already stated, these trees were selected 
as samples of the dominant trees, viz., of those which will 
eventually be selected to remain on the ground as the ultimate 
crop; but, with fow exceptions, they were not selected from 
among the largest individuals which had much ontran their 
neighbours. Arranging them in groups from 10 to 10 years, 
the following results are obtained :— 
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Height of |. Length of | Mean cubic 
Age. tree, in Sth at base, “pole, contents, 
feet. sarin in feet. jin enbic feet, 
4-13 years ... A8—75 ‘. 21—60 8286 106 
14-28, | 65-110} 51-69 40—70 238 
24-33, oo 70—110 60105. 4l~—72 513 


This gives us the cubic contents at different ages as follows :— 


Cubic contents,| Periodical annual increment, 


Mean age. * 1'in eubie feot. in cubie feet. 
9 ie aoe 106 | 1:1 to9 years. 
19 on ma 23.3 13 from 9 to 19 years. 
29 on poy 613 2:8 from 19 to 29 years. 


The annual increment increases steadily to the age of 30 years, 
and probably continues increasing for a cousiderable time 
beyond it, 

17. Number of trees and cubie contents of growing stock per . 
acre.—-Regarding the number of trees and the growing stock 
per acre at different ages, we depend almost entirely upon 
Nilambar for our data. Sample areas of half an acre each 
were selected in each of seven plantations; each tree was mea- 
sured, the cubic contents determined, and the following is the 
result. It is not expressly stated, but it is probable that these 
sample areas were all selected on alluvial soil :—* 


*Tho length of stam to the top of ssle measurement, where the hoad bogins, of 
every treo in the plantations of 1844 to 1848, bath inelusive, was measured by sending 
up aelimber with a taps. Tn the plantations of 1858 and 1868 a large number of 
felled saplings wore available, of which the averaga was taken. 

‘The mean quarter girth was determined in the following manner:—Ton sapliags 
were measured breast High, and in the middle of the stem at half its length, and this 
gave as thereducing factor. Those trees 30 inches in gitth breast high were found 
Yohave @ girth of 25 inches in the middie of the bole. 


bl 
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Aig fy $y | costar [Avensan 
gies “Hg lcowrsyts mx | ANNUAL TH 
92/2 ty 4.4 |ouste reer. | cenwewr, nr 
Name and year of | 38 ee] 46 i 4 OUBIC PERT. 
plantation, 28/28 1 
3 (2 | 83 le E | por | Por 
& 3 S| Ss | we. | sore 
Traveily Kava...1844/ 33 | 120 9] oF 41/4879| 12) 148 
Blanjerry 1845) 82} 188] 61| 79] 980 ]4742| -9} 148 
Elanjerry 1866/31 | 166| 60| 74| 27/4,204/ -9| 196 
Mooluthamanoo 1847 20} 140| 2] 75] e7|sma| 9} 126 
‘Moolathamanoo 1848| 29] 166) 60} 68] 21/3243] 7| 12 
Elanjerry —...1858] 19] eve] 45] 60] 8/2203) 4] 116 
Wuilushary ...1888{ 9| 750} 40] a4] s|a4or| 4! ary 


18. Colonel Beddome estimates that on alluvial soil, the 
Teak at Nilambur will reach maturity at from 60 te 80 years; 
that fellings will be spread in cach plantation over 50 years ; 
and that at the time of outting (say at 85 years of age) the 
mean quarter girth will be 2 feet, the length of bole will be 70 
feet, and the moan cubic contents of each tree 280 cubic feet, 
He also estimates that, at that ago, thore will only be 60 trees, 
to the acre, making the cubic contents per acre 16,800 cubic. 
foot. 

No safe speculations can be formed regarding the future of a 
pure Teak forost like that of Nilambur. In its natural state, 
Teak does not grow alone, but is associated with Bamboos and 
a variety of other trees ; and it is impossible to foresee the risk 
of damage by storms, insects, disease, or other causes to which 
pure Teak forests may be exposed. It may be doubted whether, 
even on the best alluvial soil, the average mean girth of trees 
85 years of aga will be as much as 8 feet. On the other 
hand, it is not impossible that the bole will be longer than 70 
feot, and it is probable that it will be advantageous to allow 
more than 60 trees per acre. On page 155 of the Attaran 
Report of 1860, a plot in the Tsintsway forests (Yoonzaleen) is 
described, measuring 8,833 square fect, and stocked with 8 Teak 
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trees with cloar stems to the first branch of 50 feet, the girth 
between 4’ 6” and 6’ 5”; this would give 91 trees to the acre. 
Full stocked forests of Oak and Beech in Europe 180—180 years 
old under favourable conditions contain 120—140 trees per acro, 
with a enbie content (including tops and branches) of about 
11,000 cubic feet. A forost of Silver Fir in tho Jura, 180 years 
old, was found to contain 94 trees per acre, with a eubie con- 
tent of 16,000 feet. 

19, The total area now stocked at Nilambur is 3,436 acres, 
of which 1,787 are stocked with n full crop on alluvial soil, the 
rest not being expected to yield a full crop. In his estimate * 
of the future value of the plantations, Colonel Beddome only 
assumes 6,000 cubic feet as the full crop expected on alluvial 
soil. 

In natural forests, where Teak is associated with Bamboos 
and other trees, the number of the first and second class Teak 
trees (above 4’ 6” in girth) rarely attains 10 trees per 
acre over large areas. The following are instances of forests 
exceptionally woll-stockod with Teak :— 


Nevnme rae 
ACRE, 

Dute of Forest. Aron, ‘Total. 

surrey. 
1876... | Bimaram (Central Provin- | 50 sctes .. 83 
. con.) 2 
1870-71... | Pegu (Prome District) ...| 17 square 

miles 66 
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Sheth of the Flora of Bajyutanr. 


By .Grorce Kine, u.8., 7.1.8. 
Superintendent, Botanical Garden, Caleutta. 

As might be expected from its geographical position and 
limited rainfall, the flora of Rajputana is not a rich one. The 
number of indigenous species is but small, and few of these are 
atiractive in appearance. The province is divided by the 
Arvali range of hills into two unequal parts—the part to the 
eastward of the range lying in the basin of the Chambal, and 
that to the westward in the basin of the Indus. This division 
is, to a great extent, coincident with certain features in the 
physical configuration, meteorology and vegetation of the pro- 
vince; and these two portions may, therefore, be conveniently 
treated of separately, The vegetation of the dividing range 
itself, and of the outlying mountain mass of Aboo, so much 
more resembles that of the castern than of tho western tract, 
that it may be treated along with the former. 

Eastern Rajputana.—The country to the east of the Arvali 
is (with the exception of the Jaipur State) more or less hilly, 
and has a climate and a flora resembling those of Central India 
and the North-Western Provinces. Where not actually hilly, 
the surface is, to a eonsiderable extent, undulating, Cultivation 
is, on the whole, scanty, and is chiefly confined to tho lower 
and flatter lands, while the higher parts remain toa large 
extent covered with their original vegetation, and on them may 
be found in abundance plants which, in the more completely 
cultivated provinces of North-Western India, are confined to 
the comparatively small tracts of waste and unreclaimed land. 

‘As is the case in other parts of India with a similar vegeta 
tion, the majority of the trees and shrubs come into flower 
during the hot season, while the herbaceous plants blossom 
chiefly during the rains, Many of the latter are, moreover, 
annuals which wither and die as the cold season approaches. 
The cold season corresponds to the winter of temperate coun- 
tries, and during the whole of it the aspect of the uncultivated 
parts of the country is brown and barren, The flowering of 
the shrubs and trees during the hot weather does little towards 
increasing the beauty of the scenery. On the contrary, it, if 
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anything, intensifies the feeling of barrenness and aridity. 
With the first fall of rain, myriads of seeds that had lain dor- 
mant in the parched soil spring into life, and in the course of 
an incredibly short time the whole of the country, even to the 
tops of the barest hills, is clad in a carpet of delicate green, 
while the pleasant sound of running water can actually be 
heard in the valleys, The largest tree of this partof Rajputans 
is the Semul (Bombax malabaricum), which on the Arvalis and 
Aboo attains a considerable size. The finely buttressed grey 
trunk, spreading arms and gaudy red flowers of this species 
make it a striking object in the landscape wherever it occurs, 
Ranking after the Seuul in size are Prosopis spiviyera, Sierculia 
urens, Semecarpus Anacardium, the two Acacias (leweophlea and 
Catechu), Anogeissus latifolia and pendula, Dichrostachys cinerea, 
Cordia Rothii, C. Myza, and Phyllanthus Hmblica. ‘These yield 
both fuel and building timber in parts of the region where, 
neither is over-abundant. Hrythrina suberosa, with its ungainly 
trunk and branches but handsome scarlet flowers, and the 
pretty geranium tree of the Anglo-Indian (Bauhinia purpurea), 
are not uncommon. Gmelina arborea, a tree which yields an 
excellent timber, and which occurs over almost the whole of 
India and Burma, is found sparingly in the Arvalis. The gum- 
yielding salai tree (Boswellia thurifera), so abundant in the 
territory to the eastward of the tract, is not uncommon in 
Meywar and the Arvalis. The dAk or pallas (Butea frondosa), 
which in various parts of Central India covers immense areas 
to the exclusion of pretty nearly every other tree, is far from 
abundant in any part of the region. Two Terminalias (somen- 
tosa and Arjuna), both valuable as timber trees, occur sparingly 
on the eastern frontior of the tract, but are rare elsewhere, 
Schrebera swietenioides, a little-known and rather rare tree, has 
been found by Dr. Brandis in Meywar. 

Climbing plants are not numerous, the most notable being 
two species of Cocculus (villosus and Lewba), Cissampelos 
Pareira, Celastrue panioulatus, two vinos (Vitis earnosa and 
Vitis iatifolia), and Mimosa rubicaulis. 

The shrubby vegetation, which in every part of the region 
is so much more prominent than the arboreal, consists largely 
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of capers, jujubes, tamarisks, and Grewias. Of the capers by 
far the commonest is Capparis ophylla, a prickly leafless shrub 
with a handsomo plum-like fruit, which flourishes over all the 
drivst parts of North-Western India, and extends to Arabia, 
Nubia, and Egypt ; Capparis spinosa (which yields the eatable 
caper) is much less frequent ; Capparis horrida, a scrambling 
plant which often climbs on trees, is not uncommon ; while a 
fourth species Capparis sepiaria {indigenous in the south of 
India), is here and there cultivated asa hedge plant. ‘The 
small jujube (Zizyphus nummularia) is very. abundant, and, 
covering, as it often does, large tracts of country, has great 
value asa fodder plant: it is also much used for hedges, 
Zizyphus «ylopyra is a tess abundant species, which sometimes» 
in protected spots, attains to the dignity of a small tree and 
yields a usoful wood, whilo its bark is used in tanning. In 
every water-course tamarisks of several species abound. One 
of these (Tamarix gallica) is a cosmopolitan plant, which is 
found in suitable localities all over India and Ceylon, in China, 
Japan, and Siberia; specimens of it have been gathered in 
Yarkand, in Thibet, at 11,000 feet above the sea, and it is 
eommon in many parts of Northern Afriea and Southern 
Europe, Tamariz dioica, an exclusively Indian species, is also 
abundant. Of the Grewias, Grewia populifolia, Grewia pilosa, 
Grewia villosa, and Grewia salvifolia ‘are the common species. 
These all yield tough wood, which, however, is rarély large 
enough to be of much use ; and the fruits of all four are more 
or less eatable, In addition to these, the most notable shrubs 
are Helicteres Isora, the curious spirally curled seed-vessels of 
which have a fanciful yaluo asa romedy in dysentery: Celas- 
trus epinosus and Celastrus senegalensis, Buchanania latifolia, 
Cassia auriculata, Woodfordia floribunda (the scarlet flowers 
of which aro used asa dye), Casearia tomentosa, Diospyros 
tontane, Holarrhena antidysenterica (named from its reputed 
value as a cure for dysentery), Calotropis procera, Vitex Negunde 
(esteemed as a remedy for rheumatism), and Clerodendron 
phlomoides. Two cactus-like fleshy Euphorbias (Kuphorbia 
Royleana and Euphorbia aeriifolia) occur in the hills, bat are 
auch less abundant than in the tract to the west of the Arvalis, 
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Bamboos are represented by a single species (Dendrocalamus 
strictus), which attains large dimensions only on Aboo and the 
higher parts of the Arvalis, 

Tho herbaceous vegetation consists of Leguminosae of the 
genera Alysicarpus, Desmodium, Crotalaria, Cassia, &e., of 
various widely distributed species of Composite and Rubiacee + 
Boraginacee being also rather numerous, and Serophulariacea. 
less. so, During the rains a few Convoloulacee appear, and 
grasses and sedges are abundant. 

Owing to its heavy rainfull, Aboo is, as regards vegetation, 
by far the richest: spot in Bajputana. On the higher parts of the 
mountain, humid types appear which are unknown on the plains; 
below. Most noteworthy of these ia an epiphytal orchid (a species 
of Aerides) which clings to the mango trees, and in the rains 
produces fine racemes of delicate pink flowers, The occurrence 
of a charming white wild rose and of a stinging netile (Girar-. 
dinia heterophylla) also at once reminds the visitor to Aboo that: 
he has left the arid region below, and recalls to his mind the 
semi-temperate vegetation of the Himalayas and Nilgiris, 
Magnificent trees of Michelia Champaca are found, especially 
beside the temples, and weeping willows adorn the margin of: 
the lake near the station ; but the latter two speeies have both 
doubtless been planted. A yellow jasmine (Jasminum revo’ 
lutum) abounds on Goroo-Sikhur, the highest peak of the moun.~ 
tain ; but this is also doubtfully indigenous. Crateva religiosa, 
with its creamy yellow flowers and delicately-tinted stamens, is 
common on the middle and lower slopes of the hill; while 
Carissa Carandas ia so abundant that during part of the hot 
season its pretty white flowers scent the air for miles round the 
station with their delicious fragrance. The prevailing tree on 
the slopes of Aboo is the mango. It is doubtfully indigenous” 
and was probably originally introduced by the numerous pil- 


. gtims who have for ages frequented the sacred shrines for which 


the mountain is famous. Now, however, it is thoroughly 
naturalised, and is the commonest of the larger trees. Pon- 
gamia glabra is found in several of the lower valleys of Aboo 
(wherever it oceurs on the plains below it has uswally been 
planted) and Stereulia colorata is not wacommon. Shrubby and 
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herbaceous Acanthacee of several species abound, Very com- 
mon also is Mailotus philippinensis, the powder covering the 
capsules of which forms at once a valuable dyesstuff and an 
efficient vermifuge. On the lower slopes of the mountain, and 
in the dense belt of jungle which surrounds its base, are found 
most of the species which are characteristic of the plains. 
Many of the latter (for example, Salvadora persica) ascend ta 
the very highest peaks of the mountain, and thus intermix 
with the more temperate forms which are confined to the 
latter. 

Of introduced Indian plants which are found usually in 
gardens or near villages over the whole of the eastern tract, the 
most prominent are tho peepul (Ficus religiosa), the banyan 
(Ficus bengalensis), the gular (Ficus glomerata), tho ungeer 
(Fieus virgota), the mulberry (Morus alba), the tamarind 
(Tamarindus indica), the mango (Mangifera indica), the nim 
(Melia Azadirachta), tho babul (Acacia arabica), the ber (Zizy- 
phus jujuba), the siris (deacia Leblek), the jamun (Eugenia 
Jambolana), the mehndi (Zawsonia alba), the pomegranate 
(Punica Granatum), and the peach (Amygdalus persica ). Mimu- 
sops indica and Elengi, dilanthus excelsa, and Flacourtia Ras 
montchi are also occasionally met with. The babul is guite 
naturalised in spots where the winter cold {is not too intense, 
and where the sub-soil retains a little moisture: its timber and 
bark are both highly prized. Among fruit trees cultivated in 
gardens, two American species are very common ; those are the 
enstard applo (dnona sguamosa), and the guava (Psidiun 
Guava). Argemone mewicana, Parkinsonia aculeata, Opuntia 
Dillenii, and Acacia Farnesiana (also introductions from 
America), are frequently met with, Wertum odorum, a shrub 
closely allied to, if not identical with, the oloander of Southern 
Europe, is also common in gardens. 

Western Rajputana.—To the westward of the Arvalis the 
country is much flatter and drier, and as the Sind and Panjab 
frontiers are approached, it passes into actual desert, It is, 
however, by no means destitute of hills, for numerous fow 
ridges of a red sandstone rise here and there, and in other parts 
there are undulating areas of hardened sand. ‘The rest of tho 
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country is for the most part a plain of loose sand, which, every- 
where more or less saline, becomes increasingly so towards the 
south-west, where the Loni loses itself in the Runn of Kutch. 
Except that they support a few of the fleshy Zuphorbias already 
mentioned many of the hilly ridges are utterly barren, The, 
little rain that falls on these bare rocks is at once carriod off in 
rapid torrents which are often lost in the sand at.a short distance 
from their bases, The few torrents which do succeed in carrying 
their water to any distance unite to form the Loni, the one river 
of this part of the country. But although water can be had by 
digging at certain parts of its bed at almost any season of the 
year, and stagnant pools may here and there be found at ail 
times, it is only during the briof and scanty rainy season that 
anything like a continued current can be seen in any part of 
the Loni, The rainfall, which over the whole area is scanty 
and uncertain, gradually diminishes as the Sind and Punjab 
frontiers are approached. Erinpura, 2 station near the base 
of the Arvalis, has a rainfall of abont 12 inches in the year; 
whereas Western Marwar, Jesulmir, and Bikanir have pro- 
bably Jess than a third of that amount. 

It must not be supposed that the Arvali range forms a rigid 
boundary separating two distinct foras; on the contrary, the 
majority of the plants already mentioned as characteristic of 
the eastern tracts are found on the west of the range. Near 
the base of the Arvalis, the soil is good and supports a belt of 
what would, for Western Rajputana, be a comparatively luxuri- 
ant vegetation, were it not ruthlessly preyed on by the inhabi+ 
tants for fuel and timber for themselves and fodder for their 
cattle and camels. In passing westward from the Arvalis, such 
of the species already mentioned as are unable to withstand 
the increasing dryness of the climate, and the saltness of the 
soil, are represented in gradually diminishing numbers by stunt- 
ed, half-starved specimens, and the majority of them finally. 
disappear altogether. On the other hand, a few species of a 
thoroughly desert type gradually appear, aud these laiter in- 
crease in proportion to the former, uatil on the western frontier 
of the region they form almost the entire vegotation. Thesq 
desert plants are outliers of the Arabian and North African 
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flora, and are common to all low-level Asiatic deserts, while 
some of them penetrate even to the comparatively high arid 
tracts of Central Asia. Next to the floral poverty of this tract, 
the most notable fact that strikes the observer is the tendency 
of plants, which in moister regions are herbaceous, here to be- 
coms tough and shrubby, und of the whole vegelation to deve- 
lop epidermal armature in the shape of hairs and thorns, 
The common weed (Solanum Jacquinii) which in the Gangetic 
plain is moderately covered with stiff bristles, here presents the 
appearance of a vegetable hedgehog. The spines of the bébul 
are about twice as long and as thick as they are in Malwa, while 
the small ber bushes, everywhere formidable, are here little 
more than mere bundles of spines. 

The largest trees in Marwar are those that have been planted 
in gardens and near tanks or wells. Hardly one of any indi- 
genous species is ever found exceeding ten or twelve feet in 
height. The commonest of these latter are Prosopis spicigera 
Salvadara persica, Cardia Rothii, dcacia leucophtea, with Aca- 
ia arabica in the kind of spots already indicated, and Sterculia 
wrens on the less barren hills. Anogeissus pendula and Dichros- 
tachys cinerea occur but sparingly, and hardly ever exceed the 
dimonsions of under-shrubs. Towards the Sind desert, the 
only tree to be fonnd wild is said to be Acacia rupestris, a form 
almost totally absent from the eastern tract. 

By far the handsomest shrub indigenous to this part of Raj- 
putana is Tecoma undulata, which has the double merit of 
bearing large orauge-coloured bell-shaped blossoms, and of 
bearing them simultaneously with its handsome shining leaves. 
This plant is so indifferent to climatic conditions that, although 
naturally found on some of the drier ridges of Marwar, it thrives 
excellently in the Botanical Garden in the steamy climate of 
Caloutta—a peculiarity which it shares with Dichrostachys cine» 
veaand Acacia leucophlaa. Next to Tecoma undulata, the finest 
indigenous shrub is Aoacia Jacquemonii, the polished stems and 
thorns and sweet-scented yellow flowers of which make it an 
object of much beauty and interest. In addition to these, the 
shrubby vegetation is composed of the following species already 
mentioned as occurring more abundantly in the eastern tract :— 
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Cappavis-aphylla and apinosa ; Helicteres Isora ; Grewia populi- 

Folia, pilosa, villosa, and salvifolia ; the two Zizyphi (nammula- 
ria and zylopyra) ; Cassia auriculata; Clerodendron phlomoides, 
and Vitex Megundo. The tamarisks already mentioned are 
found abundantly in the salt-imprognated bed of the 
Toni, and two other species of tha same family (Tamaria 
articulata and Myricaria germanica) also begin to be found: 
Both these are common in Afghanistan and in Western Asia 
generally ; while the second of the two extends also to high altitudes 
both in the Himalayas and in some of the mountain ranges of 
Northern Europe. Balanites Roxburghii (a prickly seragey 
shrub common in Southern India, Central Provinces, and other 
dry parts of India) is here pretty common. Balsamodendron 
Mukul, a shrub which yields 2 gum called mukul or gugal, and 
which extends to the dry countries far to the westward of 
India, begins here to be as abundant as east of the Arvalis 
it is rare, Ephedra alte, a bush common in the west of Asia 
and north of Africa, is said to have been found in Jesulmir: 
The pretty little camel-thorn (Alhagi Maurorum) which, occur- 
ring in the eastern tract and far beyond it in India, is also 
distributed in Southern Europe and Western Asia, here forms 
a prominent feature in the vegetation of the sandy tracts. 
Associated with it are a few other bushes, such as Calotropis 
procera and Orthanthera viminea (both of which yield an 
excellent fibre), and here and there Periploca aphylla. 

OF the herbaceous vegetation, the prominent species may be 
indicated as follows: Peganum Harmala (a rutaceous plant, 
which is found in the Deccan and Punjab, and which is dis 
tributed to the westward along the Mediterranean coasts as 
far as the Atlantic) occurs in plenty in many spots, as, for 
example, near Palli, Polygala abyssinica is not unfrequent 
in places, The most abundant leguminous plants are Crotale 
aria Burhia (ouch valued for fodder) and Tephrosia purpurea. 
Composite are represented by one or two Blumeas, Vernonia 
cinerea, Mierorkynohue nudicautis, and Berthelotia lanceoluta; 
here and there Trickolepis radicans and Echinops echinata ave 
to be seen; and near irrigated spots may be met with Machlis 
hemispherica, Sphavanthus firtus, and | Cyathocline lyrata, 
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Not uncommon in gardens as weeds of cultivation are Sapo- 
naria Vaccaria, Trianthema erystallina, dephodelus Jistulosusy 
and Fumaria parviflora, Of Acanthaceous plants, the most 
frequent are Lepidagathis trinervis and Barleria noetifloray 
‘with here and there two plants of wide distribution in 
India,—namely, Justicia procumbens and Peristrophe biealyeu- 
‘lata. Boraginea are numerous in individuals belonging to the 
genera Eritrichium and Arnebia; Trickodesmus indica and 
Tournefortia subulata are common near Jodhpur, Several 
Cleomes, ono or two Farse tias, two or three species of Abutilon 
and Sida ara also common. Tribulus terrestris, Oorchorus 
depreasus, Verbena officinalis, Lippia nodifiora, Bergia estivosa, 
Cressa oretica, Convolvulus arvensis, Evoleulus pitosus, Withania 
somnifera, Solanum xanthocarpum var, Jacquinit, Salvia 
brachiata, Polygonum Roxburghii, and Aristolochia bracteata 
are found in spots where there is a Httle admixture of vege- 
table mould, and by the margins of tanks and irrigated spots. 
Amaraniacee ate represented by Achyranthes aspera, Alter- 
nanthera sessilis, Amaranthus lividus, Aerua lanata, and 
Pupalia velutina. Such Ghenopods as Anabasis, Atriplex 
and Salsola abound where, as towards the mouth of the Loni, 
the sand is highly saline. Parasitic on the roots of Calotropis 
is a pretty species of Orebancke. The tanks are not destitute 
of vegetation, for in their water may be found, though sparing- 
ly, Fallisnerta spiralis, Utricularia stellavis, Potamageton 
pectinatus and natans, while by their margins several species 
of sedges, and notably Hymenochete grossa, are often abun- 
dant. Several species of Andropogon, Anthieteria, Cenchrus, 
and other wiry grasses are distributed over the whole area; and 
towards the Sind frontier one of these, known locally aa mart, 
constitutes a large proportion of the scanty vegetation, Be- 
sides this grass, the vegetation on that frontier consists almost 
exclusively of the small acacia tree already mentioned (deacta 
rupestris), of aplant of the rhubarb family with curious 
hairy seed-vessels known locally as phog and botanically 
as Calligonum polygoncides, the woolly-looking plant Aerua 
lanata (locaily called dhin), Anabasis multiflora, and a trouble- 
some bur grass, Cenohrus biflorus, 
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In the sandier parts of this western tract the staff of life is 
derived from a rain crop of millet, which is sown as soon asa 
shower in July or August makes it worth while to give a hur- 
ried ploughing to the patches of soil which the inhabitants are 
pleased to call fields. Wheat is a garden crop confined to the 
small patches which itis possible to irrigate from wells. In 
the sands of Bikanir, water-melons occur spontancously in suck 
numbers as to form for some months in the year no small part 
of the food of the scanty population, The seeds of these and 
of other cucurbitaceous plants cultivated in gardens are ground, 
during times of gcarcity, into a kind of flour, 

From the preceding sketch it may readily be inferred that 
the country is barren and infertile, and it is difficnlt for one 
who has not visited it to realise that, in spite of its many 
natural drawbacks, it affords sustenance to a human population 
of exeeptionatly fine physique, and is the breeding ground of 
someof the finest races of catile and horses and of the best 
camels -in India. The bullocks of Nagore are celebrated for 
their size and paces; the endurance of the horses of Mallani 
is proverbial; while the swiftest riding-camels in India are 
born and bred in Bikanir. It is perfectly wonderful to see the 
apparently bare batreu plains from which these animals con- 
trive to pick up their daily food, 

Nothing has hitherto been said of the eryptogamic vege- 
tation of Rajputana. As might be expected, the richest spot 
in this respect is Aboo; but even there only about a dozen 
species of ferns occur, and of this small number only Adiantum 
caudatum, Adiantum lunulatum, Cheilanthes farinosa, Nephro- 
dium moile, Nephrodiwn cieutarium, and Actiniopteris radiata 
ean be said to be abundant. Adiantum Capillus-Veneris ts 
found in afew spots, and Botrychium virgintanum is very yare, 
‘OF mosses there are a few which, during the rains, form pretty 
tufts and festoons on the branches of the trees on the south- 
western slopes of tho mountain, but at other times they are 
shrivelled and brown. There are a good many lichens on the 
trees and a few on the rocks. lg@ are not numerous, Dur- 
ing the rains a good many Fungi spring up on decaying wood, 
and an edible dgaricus is found on grassy banks; leaf fungi 
‘are few in number. : 
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In the eastern tract, the only ferns ever seen are Adiantum 
tunulatum and caudatum, Nephrodium molle, and Actiniopteris 
radiata. The latter is found only on walls, where it is associ- 
ated with Funaria hygrometrica, the only moss at all common 
in the region, These species occur very sparingly, indeed, in 
the western tract, and only in shady orevices of rocks or on 
old moist walls. In wells, the maiden hair, Adiantum Capillus- 
Veneris, is occasionally met with on both sides of the Arvalis, 

As has already been remarked, the province of Rajputana 
does not possess a flora peculiar to itself, but rather presents a 
field on which the adjacent floras of dry India and of the 
deserts of Western Asia and Northern Africa interosculate. 
In other words, there are, so far as the writer is aware, no spe- 
cies peculiar to this area, every plant in it being found also 
either in the adjacent provinces of Central India, Guzerat, the 
Punjab, North-Western Provinces, or in the dry regions of the 
Decean and Southern India; while several of them occur also 
in countries far beyond the limits of the Indian Empire. 


Getracts from the Beport of the Boval Gardens at Het 
for 1877. By Sir i. B. Booker, H.69.3. 

Boxwood.—For some years past the supply of this impor- 
tant wood has diminished in quantity and risen in price. It 
js derived from the forests of tho Caucasns, Armenia and the 
Caspian shores, The wood of best quality comes from the 
Black Sea forests, and is principally shipped from the port of 
Poti. The produce of the Caspian forests, known in the trade 
as “ Persian” wood until last year, was also exported through 
the Black Sea from Taganrog. This found its way after the 
commencement of the war, vid the Volga Canal, to St. Peters- 
burgh. The produce of the Caspian forests is softer and in- 
ferior in quality to that of the Black Sea. It is a matter of 
interest to see whether one result of the war will be to open 
those Black Sea forests which the Russian Government has 
hitherto kept rigorously closed. The falling-off of the 
supply has led meanwhile to various attempts to find substi- 
“tates for Boxwood for many purposes. Messrs, Joseph Gard- 
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ner and Son, of Liverpool, have introduced with some success 
Cornel (Cornus florida) and Persimmon (Diospyros virginiana) 
for shuttle-making, for which purpose hitherto Box has 
been in great demand. 

Nan-mu Tree of Chinese.—Dr. Brandis has drawn our 
attention to a passage in Mr. Davenport’s roport on Yunnan 
[Parliamentary Papers, China, No. 2 (1877,) p. 13,} giving an 
account of the “ Nan-mu” tree, the wood of which is so highly 
valued by the Chinese, If it could be accurately identified, 
the cultivation of the tree would no doubt be very profitable 
in India, and I, therefore, place on record what has been as- 
certained respecting it, ‘The following is from Mr. Daven- 
port’s report :— 

“This part of Yannan (which seems to be between 25° and 
26° N, lat.) produces the famous Nan-mu, so highly esteemed 
by the court for building purposes, and by the wealthy for 
coffins, on account of its durability. This timber is to be seen 
in perfect condition after the lapse of nearly three centuries in 
the shape of enormous pillars in the tombs of the emperors of 
the Ming dynasty, and has usually been supposed by foreigners 
to be Teak. The tree is tall, thin, straight growing, having no 
bough or twigs on the stem, but suddenly shooting out branches 
at tho top, somewhat like a canopy over a maypole. Its bark 
is of a peculiar ashy grey colour, and a specimen of the leaves, 
gathered by myself, accompanying this report, will prove be- 
yond all doubt that it is not a member of the Teak family. 

During the Ming dynasty this wood had already become 
scarce (having probably beon everywhere cut down and not 
re-planted), and was brought chiefly from almost inaccessible 
valleys inhabited by wild tribes. The imperial palaces at 
Pekin were built almost entirely of this timber, 

At the present time this wood is imported into Shanghai in 
planks, measuring 8 feet long by 18 or 14 inches in diameter, 
for which the highest price is 200 dollars per plank, Whole 
coffins range from 100 dollars to 800 dollars, 

The quality is judged of chiefly by the pungency of the 
scent. The leaves sent by Mr. Davenport to the Foreign 
Office cannot now be traced, but by the courtesy of E, Brad~. 
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ford, Esq., late Master of the Apothecaries’ Society, to which 
the specimens of drugs collected by Mr. Davenport were: 
sent, I have been favoured with a further fragmontary specimen 
transmitted by Mr. Davenport, and also with specimens of 
the wood brought to this country by Wm. Lockhart, Esq., who 
states that ‘it is also used largely by Chinese gentlemon who. 
take a pride in their libraries to make boxes for sets of volumes, 
and also to place between sets of volumes,” 

The leaves are too slender a basis for a certain botanical 
determination in the absence of flowers and fruits, But it 
appears extremely probable that the tree belongs to the family 
Lauraceae, and the leaves themselves agree very closely with 
those of Phebe pallida, Nees. 

West Indian Forests,—Although scarcely falling within 
the province of this report, I cannot but. record a word of 
warning as to the utter apparent absence of any restriction 
upon the destraction of the forests of the West Indian Islands, 
which must, as in some cases has already proved to be the 
cases, be injurious and even disastrous to those colonies, 

With respect to Jamaica I extract, from a paper communicated 
to me by Mr. Thomson, the following particulars, which I think 
speak for themselves :— 

“In certain localities hundreds of thousands of acres have 
beon converted into desert by the wholesale destruction of the 
forests. In other localities hundreds of thousands of acres. 
would, from the same cause, now be utterly unproductive, but for 
the interposition of foreign trees, [Logwood, Mango.] 

“Ta consequence of the facility with which land is every- 
whore obtainable in Jamaica, the pensantry out down annually 
40,000 acres of forest land and thick bush on which to plant 
yams and other provisions. Innumerable timber trees, young 
and old, are thus yearly destroyed. These clearances are made 
in the most seasonable districts, and in many instances the 
excessive rainfall in such districts is perceptibly diminished in 
consequence of the large extent of these clearances, No 
eonservation of the forest having ever been attempted here, 
the result is, as regards timber, that the resources of the 
island are practically nil, There is indeed some timber in the 
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inaccessible hills of the interior. Nearly all the timber 
required for building purposes is imported into the island, the 
annual value of which amounts to about 50,0002 Even the 
sleepers lalely used for laying down the few miles of tramway 
in and near Kingston wero imported. The unproductiveness 
of the island regarding timber is farther to be deplored when 
our luxuriant tropical resources are borne in mind, and also 
when it is remembered that only’ one-thirtieth of the island 
is devoted to agricultural operations. In the event of any 
considerable advancement being made in the prosperity of the 
island, a very large expenditure would be entailed for the 
importation of timber.” 

The following extract from a letter received from Dr. 
Tmpray, equally seems to me toshow the necessity of some 
forest supervision in that island :— 

“ Pimenta acris, (Black Cinnamon or Bois d’ Inde), one of 
our most valuable timber trees, is being fast exterminated. 
We have no forest law, and the valuable timber trees of the 
island are cut down remorselessly, small and great, and of 
course none are re-planted. From the leaf of the Pimenta acris 
an essential oil is distilled, of which the far-famed (in America 
at least) Bay-rum is made, This perfumeis used all over the 
United States. I believe there is almost a prohibitory duty 
on the oil, but it is smuggled into the country. Here 
the material will soon be exhausted, as the leaves are purchased 
at so much a hundred weight, and the negroes are cutting down 
all the young Black Cinnamon trees wherever they can get 
at them to secure the leaves. 


Wood for Collins in Chinn. 

Tr is well known that large sums are spent by the wealthy 
classes.in China on certain rare and valuable kinds of wood for 
coffins. A considerable trade in woods for this purpose is being 
carried on, chiofly from Yunnan and other provinces of South 
China, northwards. Some time ago an English Missionary, 
travelling from Shanghai to Bhamo, met the Governor of a pro~ 
vince on his way to Pekin, who was accompanied by strings 
of horses carrying planks of wood to give as prosents to his 

ri 
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friends to make coffins. A collection of ten different kinds of 
woods used by the Chinese for coffins was lately sent to Kew by 
the Colonial Secretary for the Straits Settlements. All these 
wouds were of the same good character, rather soft, very fra= 
grant, and some with a fine silky grain. The prices are 
remarkable, ranging from a few pounds to £150. The ex- 
treme prices are almost fabulous; one case is reported of a 
coffin fora Mandarin, costing £600, and made entirely of 
wood, 

One of the most valuable of these coffin woods is the Nau Ma, 
which grows in Yunnan, a tall tree with straight and clean stem, 
similar in genoral appoarance to the wood oil trees of Burma. 
his tree bas erroneously been identified with Xylia dolabri- 
Jormis, the Pynkado of Burma, It probably, however, belongs 
to the family of Laurines. . 

The fragrant woods from Tavoy and Mergui, belonging to the 
genus Ginnamomun which were sent to the Paris Exhibition by 
‘Major Seaton, sccm to be similar to some of tho woods used for 
coffins by the Chinese, and they are again very similar to the 
Nepal Camphorwood, the Malligiri or Gunserai of Northern 
Bengal and Assam (Cinnamomum glanduliferum)—D. B. 


On the Cinchona Plantation at Chartoungyee, B. Burma. 
By the late Mr. 8, Kurz. 


Havine visited last week the Cinchona plantation on Than- 
toungyee hill at your request, I have now the pleasure to sub- 
mit to you the present memorandum, 

From the few observations made with inferior instruments, 
the temperature appears low enough, although the place lies 
only about 3,800 feet above sea, to guarantee the growth of 
Cinchona at Thantoungyes, The atmosphere, however, will 
turn out to be too dry during the hot season. This is fully con- 
firmed by the vegetation that covers these ridges. The forests 
there are evergreen forests, belonging to the variety, ‘which 
T designated in my letter to the Conservator of Forests, British 
Burma, dated 29th May 1868, as Urrzk Dry Forests. 
They consist chiefly of Schima Noronke and Sch, oblata, 
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Myrica Nagi, Albizzia stipulata, Helicia robusta, Quereus 
dealbata, Eurya japonica and one or two other species, Garcinia 
anomala, an arboreous Saurauja, Pyrenaria camelliefora in 
abundanes, Zernstroemia japonica, Anneslea monticola, Calo- 
phyllum spectabile, Pithecolobium sp. (near P. angulatum) and 
another leguminous tree only found in leaf but very similar 
in habit to Albizeia lucida, Dillenia aurea, a probably new spe- 
cies of Castanopeis in great abundance, Bischofia javanica, a 
large-sized bamboo called ‘ Kyellowa,’ Beilschwiedia, Turpinia 
nepalensis, two arboreous species of Araliavee, Podocarpus 
neriifolia and a few other trees in less abundance, Along the 
choung appear a splendid Livistona and Pandanus fureatus, tha 
latter in large number. Of creepers and climbers are especially 
seen—Hucuna macrocarpa, Rubus ragosus, a climbing berry- 
bearing bamboo, here called ‘ Wathabwot,’ but different from 
the one so named in the Pegu Yomah, three or four spocies of 
Fitis, amongst thom an Arnpelopsis, a fine Calamus possibly new, 
with the leaves white underneath, Smilax lancifolia, a Dauhinia, 
Cnestis ignea, Lygodium polystachyum, Stenochlena scandens, 
ete. Tho undergrowth is chiefly composed of Areca triandra, 
Melastoma malabathricum, Wallichia caryotoides, Maesa ramen- 
tacea, a species of Camellia, Tabernaemontana, Psychotria, Leea 
Staphylea (2), a Wendlandia, etc. The herbage covering the 
dry ground is composed of Strobilanthes Brandisii, and locally 
of St, pentstemonoides, Peliosanthes macrophylla, Tupisira 
nutans, Ophiopogon, Carex, Gommelyna obliqua, Polygonum 
chinense, alarge Phrynium, Alpinia nutans and some other 
plants now without flowers or fruits, a species of Polléaia locally 
forming pasture grounds, Dianella, a large Osheckia, Molineria 
recurvata, a fine large Begonia, Lepidagathis, and a number of 
ferns such as Pieris aquilina, Aspidium, Nephrodiwn and Gym- 
nogramme decurrens. The stems of trees are but sparingly 
covered by mosses, but rich in cortical lichens, and, at my visit, 
were a good deal dried up, even as the Hymenophylla, Xyris 
Wallichit, Aspleninm laserpitiifolium, Niphobolus and Pleopeltis, 
which are found frequently along with them. On granitic rocks, 
Xyris Wallichii, Sonerila seccunda and Didymocarpue mollis are 
frequently seen, The ground is, during the hot soason, densely 
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eovered by dry leaves, &e., and jungle-fires enter these 
forests with as much facility as they enter the loaf-shedding 
forests of the lower regions. In fact, a large jungle-fire that 
broke out during my stay at the plantation, has shown me 
‘fully the destruction to which these forests are subjected during 
the hot season. The devastation by fire here is quite equal to 
that experienced in the plains, and where the large bamboo pre- 
vails even more fearful. 

Tho soil is a light red soil, no doubt the result of decomposi- 
tion of felspar of granitic rocks, with a great preponderance of 
rathor coarse quartz-sand. The surface-soil is only to 2 very 
small depth, nowhere exceeding a foot, discoloured either by the 
decomposition of vegetable parts, or by the ashes of burnt-down 
vegetation. Huge rounded granitic rocks are seen here as every- 
where in the Karen hills, striking oyt from the ground, or 
Tying loosely on or along the ridges, or carried down to the 
choungs. 

I should think that the locality was an excellent one for the 
cultivation of tea, and I am still more supported in my belief 
by the fact that nearly three-fifths of the forest trees forming 
these jungles are of the same family to which the tea-plant 
belongs, viz., Ternstremiacea. Besides, a species of Camellia, 
most probably identical with the Assam tea-plant, is found here 
plentifully along the Paloun, a choung which flows through the 
Cinchona plantation. But not a singlo kind of Rubiaceous tree 
was observed by me during my few hours’ ramble through the 
surrounding forests. 

The Cinchona will, no doubt, thrive here; but the question is, 
whether the cultivation at this place will really turn out remu- 
nerative, The trees will attain the same height and growth as 
the trees now composing these forests, that is, they will remain 
stunted and branched. Meanwhile, should they be planted 
along a choung ine decp alluvium, resting on primary rocks, 
it would cause the plants to grow up to be large-sized trees, 
It is for the latter reason that I should give preference toa 
formerly selected locality at Plumadoe, although I admit that 
the absolute elevation of Plumadoe valley is not sufficiently 
high (only about 2,200 feet). In my opinion, Cinchona would 


THE FUNCTION OF THE PINES AND THE LaRcn, &c. 248 


thrive best in those forests, which I have mentioned in my letter 
to the Conservator of Forests above alluded to, as Uprux 
Moist Forests, occupying the valleys and north and north- 
east faces of ridges, at olovations from 8 to 6,000 fect, The 
absolute height and depression of temperature caused by it are 
of little value, if not accompanied by a corresponding degree of 
dampness of the atmosphere. Nor ia it absolutely necessary to 
go so high up the hills to obtain a temperature suitable for the 
cultivation of Cinchona. In fact, it is well known, and all my 
observations in Burma and elsewhere in India have taught ine 
that valleys are much cooler and moister than ridges and sum- 
mits of hills; so much so that, for instance, the temperature of 
Bogelay village at 3,000 fect clevation is more than 3 dogrees 
higher than that of Palawa Zeik in Toukyeghat, hardly 500 
feet above the sea, Unfortunately, there are no complete 
thermometrical observations at my disposal, either of Than- 
toungyee or of Plumadoe valley which could enable ma te 
compare these two localities from a climatological point of 
view. 
Dated Camp Otdweng, Toungoo, the 20th April 1871. 


Ohe fanetion of the Pines und the March in the 
Production of soil. 
(Continued from page 187.) 

Or the three species of Pine which, in Europe, are found 
in cold climates—one, the Linus sylvestris, is widely distribu- 
ted ; the other two, P. montana and P. Cembro, are very rare. 
The Larch is associated with these Pines either towards the pole 
or on lofty mountains. 

The most important of the European Pines is, undoubtedly, the 
P. sylvestris, or ‘Northern Pine,’ known also by other names 
taken from the different localities in which it occurs, such as 
‘Auvergne, Briangon, Haguenau, Riga, Scotch or Norway 
Pine.’ It is easily recognized from some distance by its ashy 
green-erey foliage, the colour of which ix caused by the short 
light-coloured needles. The cones and the bark of the base of 
the stem have also a grey tint, but the bigher portion of the bole, 
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and the point from whence the branches proceed, are distinguished. 
by the characteristic bright red colour of the bark. This Pino 
is remarkable for the widespread area of its distribution, 
Found both in the plains and in the mountains, it advances from 
the extreme north of Europe to the southern regions, from the 
Tey Sea to the Mediterranean. On the Baltic Const it forms, 
80 to speak, one immense forest of 50 millions of hectares. 
As much again is found on the plateau of Central Russia, and 
the range of the tree extends thence beyond the Ural Mountains 
into Upper Siberia, so that it may be called the tree of the 
Northern deserts. In the valley of tho Danube it is only met 
with in the mountains; in tho Alps it is sometimes found at 
great elevations on southern exposures, owing to tho protection 
afforded by the great mountain chain; in the Pyrenees it still 
forms forests at 1,500 metres, rising gradually thence to 1,800 
metres, and extending itself westwards into the Basque region, 
Thus, passing from the north to the south of Europe, the eleva~ 
tion of the station of this Pine rises gradually, and seems in each 
region to be comprised between extreme altitudes of about 600 
metres apart. ‘Taken as a whole, the area of the home of the 
Pinus sylvestris presonts tho figure of a vast ellipse, having its 
centre in Russia, its greater axis passing between Moscow and 
Berlin, ‘and its lesser axis oxtending from Lapland ta the Black 
Sea. Ttis, however, restricted to poor soil, and especially to 
silicious sand, 

In sueh a soil, the conditions of vegetation are difficult, and 
few forest trees can easily accommodate themselves. Unmixed 
with other species, the vast northern Pine forest, the * bér’ of 
the Russian plains, has a peculiar and wonderful appearance; 
the forest mass thin and with seattered trees is open on. all 
sides to the light; and the soil, avid or peaty, only covered with 
dead pine needles, or with a carpet of bilberry and heather 
bushes and long thin erect-stalked grasses. Further south the 
Pines aro mixed with Oak and Birch, the white bark of the latter 
forming a vivid contrast with the red boles of the Pines, and the 
brown oak trunks. In these forests animal life is scanty and silent, 
the presence of roedeer or the woodpecker here and there met 
with only serves to render the profound solitude more striking. 


IN THE PRODUCTION OF SOIL. 245 


In mountain localities the Pine is often found in company with 
the Birch and the Silver Fir; these trees, by the thick cover they 
give, preserve the freshness of the soil, while the Pine, with its 
light foliage, overcovers them and thus forms trees of splendid 
form and magnificent bole. 

The Scotch Fir requires abundant light for its growth. In 
the northern regions, where the summer nights are very short, 
it has fall light almost without break during the season of vege- 
tation ; in the almost rainloss plains of the Volga the dry pure 
air permits a strong light to reach the ground; and in the 
mountains of France it is found on southerly and westerly 
slopes, facing the Beech, the Silver Fir and the Larch, which 
usually cover those towards the north and east. Of all our forest 
trees, it is the one which best resista wind, provided it is not 
constant and cold, provided it is not damp. 

In form the Scotch Fir varies exceedingly ; it nevertheless 
is always a tree aud never degenerates into a bush as do the 
Beech, Spruce, Birch and Mountain Pine. Even in Lapland, on 
the Tana, the most northern river of Europe, beyond the 70th 
parallel of latitude, it still forms trees capable in size of furnish- 
ing building timber, but still varies much in shape from the 
short, knotty, much branched and gnarled tree to the lofty mast+ 
like straight growing Pine, whose summit ends in a narrow cone 
with only thin short branches. 

Trees of this type, however, are always exceptional, even in 
suitable localities, and fine specimens over three centuries in age 
and capable of giving first-class mast timber are no louger seen. 
Tho type of tree, too, seems destined to disappear from the 
forest of Europe, where it formed such a magnificent spectacle 
of vegetable growth, but a few fine young trees of it are still 
to be seen in certain localities, such as in Italy and at Pustelnik 
in Galicia. 

The best forests of P. sylvestris which France possessed wera 
lost with Alsace-Lorraine. In the central plateau only a few 
still remain, such as are soen in the gorges of the Allier, although 
the mountains of Auvergne might easily be covered with them. 
A few fine trees may still be found in the Alps, but they are 
getting rarer and rarer every day in the forests of Provence, 
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Dauphiné and Savoy. In the Pyrenees the Scotch Fir is rarely 
found except as isolated trees; however, in the valley of Capsir, 
at an elevation of 1,540 metres, on the banks of the Ande where. 
there is merely 2 small brook, surrounded by lofty mountain 
crests which shelter it on all sides, is an almost pure forest of 
Scotch Fir called the forest of Mattemal, In that station, on a 
platform of diluviam forming a terrace on the banks of the 
Aude, may be found trees of two hundred years of age, with a 
diameter of 0°65 centimetres, and stems capable of giving 17 
metres of building timber, On this little plain, eut off from the. 
plains of France by the still inaccessible gorges of the Aude, the 
trees have but very slight value, but great utility ; the wood 
cannot be extracted, and without trees the country would be 
uninhabitable, 

The Pinus montana is first found with the Seotch Fir in the 
forest of Mattemal in the Pyrenees, and it is also in that region 
found on the granitic slopes of Capsiz, Roussillon and Cerdagno 
round Mont Louis. In the Alps, asin the Pyrenees, its home. 
is at an elevation of 2,000 metres, but its elevation varies from 
400 to 500 metres lower to the same amount of higher altitude, 
provided it isin favourable localities. It is not possible to mis~ 
take this Pine, whose bark is uniformly grey, from the Scotch 
Fir which has invariably some shado of red on the stem, or at any 
rate atthe point whence the branches begin to spring, and 
merely from appearance there is uo difficulty in distinguishing 
them, for the Mountain Pine is a tree of an aspect quite different 
from that of the Scotch Fir, being erect, pyramidal, with nume- 
rous close short branches, growing slowly, and rarely reaching 
any considerable size. In the Alps it is called sufin, and a tree 
of 40 to50 centimetres in diameter is considered a fine specimen, 
though sometimes, as in the communal forest of Lian in Cer- 
dagne, a larger size, and sometimes even double, is met with.. 
Either above or below its proper locality this Pine degenerates 
and becomes doformed. On the uncongenial soil of torrential 
deposits on which the Mountain Pino is sometimes found at the 
bottom of valleys, it degenerates into a bush or rather a mass of 
thin closely-formed stems, and this is the form which has been. 
called Pinus Mugho. At the upper limit of forest vegetation, 
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and especially on the northern slopes of the Swiss Alps, it is 
found growing prostrate or trailing over the ground, which in 
this way it shelters well enough, and from which circumstance it 
is called ewerghiefer or legfohre, the ‘ branching’ or ‘prostrate’ 
Pine. Botanists have also called it ‘ Pin & Crochets’ in conse- 
quence of a curions sport of the scales of the cone which are often 
curved back in the form of a hook. The-cone of this Pine is 
also. distinguished by its shining surface from that of the 
Scotch Fir which is grey and not polished. 

The foliage of the Mountain Pine is also of a’ much darker 
green than that of the Scotch Fir, and this difference of tint 
permits us readily to distinguish from a considerable distance, 
often of several kilometres, the horizontal line which separates 
the two species in the same hill side where the Seotch Fir covers 
the lower, and the Mountain Pine the higher slopes, the latter 
usually higher than 1,700 metres. Besides the localities in France 
the Mountain Pine occurs also in some places in the Carpathian 
and Sudetian Hills, and in the Caucasus. As regards soil, it has 
no special predilection, as it may be found equally in limestone 
or sand, in dry soils or in marshy bogs, sometimes it appears, 
being then more or less of a botanical curiosity, accompanied 
by a few miserable stunted Birches, in the great masses of high 
regions, such as the Jura, the Vosges and the Black Forest, at a 
considerable distance from the original localities where its growth 
is gbundant, : 

: (To be continued.) 


Battle Cree Caltibation. 
A CORRESPONDENT, who a short time ago sent us his views on 
Tasmania ag a place of settlement for Anglo-Indians, writes :— 
“ When on a visit to Kodi-Kanel, a few months ago, I was 
much struck at seeing how deeply-rooted the ‘ Wattle Tree’ 
had become. The curse of this tree is well known, particularly 
in Tasmania, where one can sea hundreds of acres of valuable 
cultivable land crowded with wattle, which nothing will kill, 
except dragging them up by the roots when they are young, 
care. being taken that the-root is not broken. ‘The process of 
el 
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grubbing up the young wattles is an expensive and tedious one. 
The earth round the roots must first be loosened by the use of a 
pick, then a horse or pair of bullocks are chained on to the 
butt-end of the tree, and drawn in the direction the root is 
growing. In this manner, roots 15 to 20 feet long, carryingon | 
an average, a young tree to every foot of root, are dragged out 
without being broken. 

“Tt may not be known by many, who are now doing their 
best to destroy the wattle, that the bark of that tree is most 
valuable for tanning purposes. When the discovery was first 
made some eight years ago in Tasmania, quite a rush was made 
in all parts of the country by speculators from Hobart Town 
and Launceston, who bought up all the wattle shrubs from the 
squatters, who were glad to sell the bark at five shillings an 
acre ; and in the conrse of three years, the speeulators were glad 
to buy the bark at £2 an acre. Tho process of stripping the 
trees simply requires a ring to be ont into the wood at the butt~ 
end of the tree, when the bark is pulled off in strips by a nume 
ber of boys, who are able to climb up the tree, so as not to 
break the strip, and also to strip the tops of the trees, where 
the best bark is to be found. ‘The strips are tied in bundles by 
women, and stocked in certain small depdts by men, where the 
bark is left for some time to dry in the ann. It is then carted 
away in large six-horse waggons to either of the two towns, 
where it is crushed at the steam mills ; and eventually a large 
quantity is shipped to England and the other colonies, At 
present the bark is worth as much as £5 a ton—so that it is 
not only a source of revenue to the farmor as long ashe has 
trees to strip, but in another respect ; the bark having become 
valuable, has been the cause of his being able to get. his land 
cleared for little or nothing ; because, as the stripped trees genes 
rally die, the contractors are made to eut them down ; they are 
then heaped in large stocks, and when thoroughly dry are burnt ; 
whereas, perhaps, for years, the farmer has seen his land gradu- 
ally becoming a watile scrub, the growth of which he was un- 
able to cope with. In Victoria, in consequence of the cheap 
and abundant supply of wattle-bark, now acknowledged to be 
by far the most powerful tanning bark in the world, the export 
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in leather trade has within the last seven years largely increas- 
ed. The exportation of hides has nearly ceased, while the 
number imported during the seven years were 392,228, The 
total value of leather exported during the seven years was 


_ $1,532,708, exclusive of the amount required for consumption 


in‘the colony. In 1870, the amount of bark exported was only 
1,884 tons, representing £6,418, while in 1876 the exportations 
amounted to 9°724 tons, the agoregate value being £60,386. 
As the wattle tree grows very quickly, and seems to flourish 
so remarkably well at Ootacamund and Kodi-Kanel, it would 
be worth Government’s while to try an experiment at planta- 
tion, or) the formation of which the following few suggestions 
may be useful :— 

“There are three species of wattle, namely A. pycnantha, 
commonly known as ‘broad-leaf,’ ‘golden,’ and ‘green;’ A. 
deeurrens, or black wattle; and A. dealbata, or silver wattle. 
Wha hark of the first is superior to any other, but the tree is of 
slow growth, and does not attain such large dimensions as the 
black and silver species, For tanning purposes the silver wat- 
tle is generally discarded. The black wattle is of vigorous and 
robust habit, and for commercial purposes is equal to the broad~ 
leaf species. September, October, November, and December 
eught to be the stripping season. In all cases ‘stripping should 
‘be thorough, as the higher branches often carry the best bark, 
and under no eireumstances should any bark be left on the 
tree’ The wattle requires little attention in cultivation. Its 
wood can be readily utilised for cask staves, axle spokes, axé 
and pick handles, and many other articles requiring a tough, 
durable grain, and when dried it is an excellent firewood. A 
good profit also may be derived from the sale of the gam which 
exudes from the trees which yield a percentage of tannin, but . 
they can never replace the wattle. The bark from trees grow~.” 
ing on a limestone formation is greatly inferior in tannin. One 
of the largest black wattles mot with gave d mean diameter of 
24in,, its age being 18 years, The wattle is at its prime af 
10 years. After that tho tree loses its vigorous, healthy habit, 
and is usually attacked by disease or insects. 
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“Wattles grow on almost any soil, but their growth is most 
rapid on loose sandy patches, or where the surface has been 
broken for agricultural or other purposes. Where the soil is 
hard or firm, it is reeommended that plough furrows should be 
made at regular distances of say 5ft, to. ft, apart, into which 
the secds aro to bo dropped. The outer covering of wattle seed 
is peculiarly tough, hard and horny in character, thereby form- 
ing a protection which renders the seed comparatively impervi- 
ous to ordinary germinating influences. It will, therefore, be 
found necessary to employ a more direct agency than simply 
covering the seeds with earth. Water, of a little less than boil- 
ing temperature, should be poured on the seeds, and they may 
then be allowed to soak in the water until soft. As the seeds 
are small, and ought to be sown near the surface, a very light 
sprinkling of earth will suffice. It would be sufficient for all 
practical purposes of cultivation to drop the seeds at average 
distances of 1 foot apart along the furrows, in which case about 
7,200 seeds would suffice for an acre of land. Tho wattle seed 
is, however, inoxpensive, being obtainable in most districts for 
the mere trouble of collecting, or it can be purchased for 8s. or 
10s. per Ib. There are about 40,600 seeds of the Acacia decur- 
sens, or black wattle, to the lb, while the seeds of the Acacia 
pyenantha, ox golden wattle, are one-fourth heavier, and conse- 
quently represent not more than 80,000 to the Ib. The seeda 
can, therefore, be dropped along the farrows at much shorter 
distances, and the seedlings thinned out at discretion, whereby 
the chances of a regular plantation would be increased. On 
loose, sandy soil, on which Acacia pyonantha can best be raised, 
it might not be even necessary to broak up the soil in any way ; 
bat it should be borne in mind that any opening up of the 
surface would materially accelerate the germination of the seed 
and subsequent growth of the seedlings. On such open sandy 
soil the straight furrow line may be dispensed with and the 
seeds scattered broadcast. When the young treos have attain- 
ed the height of three or four feet, the lower branches should be 
pruned off, and every effort afterwards made to keep the. stems 
straight and clear, in order to facilitate stripping, and induce 
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an increase in the yield of bark. In all instances where atten- 
tion is paid to the cultivation of wattles as a source of income, 
care should be taken to replace every tree stripped by succes- 
sional sowings, in order that there should be as little variation 
in the yield as possible.” —From the ‘ Madras Mail, October 18, 
1878, 


The Forests of Cyprns. 


From “ Gardeners’ Chronicle” of July 27th, 1878.) 

As already stated, some writers who profess to write for the 
public information have imagined forests of Pine, Beech, é&e. 
Unfortunately forests of any kind of treo are exceodingly 
Fimited in area, and chiefly confined to the inaccessible parta 
of the mountain chains ; and as for the Beech, there is no re+ 
cord, we believe, of its ever having been found in the island. 

Formerly, it is true, Cyprus was covered with forests, and 
was noted for its excellent timber ; but according to Unger 
and Kotschy there is no doubt that then, as now, the forests 
consisted principally of Pine trees. From the sea-level up to 
4,000 feet Pinus muritima prevails, and above that altitude 
itis replaced by P. Laricio var. Poiretiana. Even now it is 
possible to trace the earlier distribution of these two Pines, 
and see that the Pine forests were only interrupted here and 
there by other trees. Although the work of devastation has 
been carried on very reckleasly, there still exist some beautiful 
though thin forests of P. maritima. Hurophaca boetica flour- 
ishes only in the shade of this Pine, and Quercus alnifolia, 
Arbutus, Andrachne, and Acer creticum are often associated 
with it as underwood, sometimes straying beyond and forming 
independent copses. The forests of P. Laricio are nobler and 
undisturbed, because they are in Jess accessible situations. 
This Pine clothes the heights of Troodos, Adelphos, and 
Machera, and theso alone. Few flowering plants flourish 
underneath the Pines, One of the most conspicuous is the 
beautiful Paonia corallina, and Limodorum abortiveum pushes 
forth from the decaying bed of Pine foliage. Juniperus 
Feétidissima is associated with the Pine on and near the summit 
of Troodos, to which also Berberis cretion penetrates, Only the 
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two species of Pine named occur in the island. Cupressus 

Rorizontalis and Juniperus pheniced are rapidly disappearing 

as forest trees, though the latter spreads asa shrub where the 

maritime Pine makes room for it. Quercus inermis and Q. 

Pfefingeri var. eypria, the only arborescent species. of Oak, 

arenow quite rare as trees, and can never have had any con- 

siderable distribution in the island. Platanus orientalis and 

Alnus orientalis exist only by the side of the beds of streams ; 

and Crategus Aronia and Pistacia palestina are rapidly dis- 

appearing, fine specimens being quite rare. The general char- 

acter of the flora is quite Mediterranean, as distinguished from 
Syrian. One of the most noteworthy features in this is the 

prevalence of needle-leaved trees in Oyprus, whereas in Syria 

these are re-placed by flat-leaved trees. A considerable pro- - 
portion (4:2 per cent.) of the species are peculiar to the island, 

atleast they have hitherto not been found elsewhere. Of 
these, eleven are monocots and thirty-one dicots-—two apetale, 

sixteen gamopetala, and thirteen polypetale. Amongst the 

most noteworthy are Quercus alnifolia, which represents Q. 

Tlew; Q. cypria, Ballota, integrifolia, a spiny species 5 Ptero. 

cephalus eyprius, Salvia cypria, Galium suberosum, Ornitho- 

galum pedicellare, Silene laevigata, Gladiolus triphyllus, -Col- 

ehicum Troodi, Crocus cyprius, C, veneris, §c. The bulb flora, 

it may be repeated, is still very imperfectly known, 


Bamboo as a Paper-making BWlaterial, 


TO THE EDITOR OF THE “INDIAN FORESTER,” 

Dear Sir,—I have only jnst received your Journal for 
April, aud perceive you have kindly inserted therein my 
letter on Mr. Smythies’ oxpcrimonts on Bamboo in the 
Central Provinces. From fortuitous circumstances, due mainly 
to Bamboo being a tropical product and failing supply, I regret 
to say I have been unable to progress much further in experi- 
menting on its manufacture into “ Paper Stock,” the long-con~ 
tinned commercial depression being deterrent on any new 
enterprise in India. I ant, however, daily looking for an arrival 
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of some thousands of stems collected for me by Government 
in Burma to be crushed at Rangoon by the rolls I sent out, 
and also some few tons from Jamaica collected for me by Mr. 
Robert Thomson, the author of the letters I inserted in the 
Soeiety of Arts’ Journals of January and March last.* I mail 
you herewith, and you will confer a favor if, to keep this important 
subject alive and promote discussion and attention, you will 
insert their letters in your next issue. 

Mr. Thomson is again in England, and his further investi~ 
gations more strongly confirm the conclusions therein referred 
to: placing the cheap and continuous supply of this valuable 
papermaking material beyond dispute, and as I venture also to 
add that my experiments so far have proved its value as regards 
quality for tho purpose, I hope ere long to find the subject will 
acquire the importance in our great Indian Dependency which I 
think it merits. In the persent somewhat hazy condition of 
European politics, not merely speaking selfishly, but in tha 
interests of our English Paper Trade, I think it will be admitted 
it would be better we should draw our supplies of raw material 
from India than be dependent as now almost entirely on Esparto 
grass, the quality of which I may add is getting less and less 
reliable. 

That jadiciously and economically carried out the manufacture 
of paper stock from Bamboo will pay, and pay well, I confi- 
dently assert. ‘ 

I will not fail to send you samples of the paper and paper 
stock from the Bamboos now in transit to our works so soon 
as they arrive, and remain meanwhile, 

Dear Sir, 
Faithfully yours, 
Taos. Rovrnepes. 

Craxneven SUNDERLAND, 

17th October 1878. 


® Tho first addressed to Sir Joveph Hooker, the second to Mr. Routledge, 
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Cixcnona Praytarions, JaMatca; 
6th November 1877. 

Dear Sir Josern,—I have thought of writing you for some 
time on the subject of your remarks, in your last annual report 
on Kew-gardens, on bamboo as a material for paper-making, 
I hope you will oxeuse the liberty I now take in submitting 
the views I entertain on this subject. I have taken much in- 
terest in this matter, and have been in communication for some 
time with the largest firm of paper exporters in America, with 
the object of establishing the export of the raw material from 
here on a large scale. I have also from time to time, in my 
reports to the Government, referred to bamboo" as being one 
of the most important paper-making materials, And I may 
furthor mention that both the Zuropean Mail_and the Planter’s 
Gazette have recently noted the encouraging prospects that 
exist in Jamaica of establishing a largo export trade in bamboo, 

Cutting the bamboo stems en masse, as you have stated, 
would undoubtedly destroy the plants ; but, with great defer- 
ence, I would remark that this destruction of the plants can 
be effectually provented by the adoption of a different process 
of cropping. Thus, instead of cutting all the atems simulta- 
neously, a given proportion of matured stems should be re- 
tained, and this need only be a small proportion, suffieient to 
maintain the vigorous action of the roots, The stems thus 
rotained for the preservation of the frnctions of the roots may 
even be moderate in size, Indeed, they may be lopped so as 
to-superinduce the sprouting of branches and foliage near the 
ground, Another point to be observed consist in the manner 
in which the young, suconlent stems are cut. They should be 
cut—that is, the crop for making paper—not close to the 
ground, but a few nodes above the ground should be left. ‘This 
plan ensures the sprouting of branches and foliage from 
somo thus left, and maintains the unimpaired action of the 
roots, . 

The continuity of supply of the bamboo by the adoption of 
this plan aggregated to a very considerable quantity each year ; 
and, as has been seen, a bamboo plantation may be kept up 
indefinitely in regard to time. 
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I have seen three tons of full-grown stems obtained from a 
bamboo clump, covering only a few square yards, This would 
be an enormous quantity per acro. By tho system of cropping 
which I propose, each succulent stem, in that condition in 
which a penknife is easily passed through it, when dried aver- 
ages only about three pounds in weight. As many thousands 
of these are obtainable per acre annually, I feel sure that some 
ten tons of paper stock could be procured from each acre an- 
nually ; putting it even at the half of this, the cultivation would 
prove highly remunerative. 

‘The rystem of reserving a due proportion of growing stoma, 
by which systematic thinnings would be constantly obtainable, 
is so obviously advantageous, that I think it would entirely 
supersede the plan proposed by you, namely, growing bamboo 
like the sugar cane, and to replant after cutting the crop, 
Bamboo cuttings, though they root immediately, require to be 
planted a long time, cortainly over two years, before they pro- 
duce large and vigorous stems suitable for paper making. 

It is a pity that some method could not be devised for uti- 
lising the ripe bamboo stems in paper manufacture. Some 
years ago hundreds of tons of the ripe stems were exported 
from here to America, which stems, I have been informed on 
reliable authority, were made into paper; this trade was 
brought to a close owing to some difficulties in the monetary 
affairs of the merchant in New York to whom the bamboo was 
consigned. An almost incredible quantity of ripo bamboo is 
procurable from each acre of land, and I find that the ripe 
bamboo is used in China for paper manufacture, Tn a most 
interesting “Catalogue of the Chinese Imperial Maritime Cus 
toms,” collection of products at the Philadelphia Exhibition, 
published by the authority of the Inspector-General of Chinese 
Maritime Customs, the following account is given of the pro- 
cess of treating the bamboo stems:—“The method of prepara~ 
tion from bamboo is as follows: The bamboo is stript of its 
Jeaves and split into lengths of three or four feet, which are 
packed in bundles and placed in large water tanks ; each layer 
of bamboo is then covered with a layer of lime, water is poured 
on till the topmost layer is covered. After remaining in this 

H1 
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condition three or four months, the bamboo becomes quite rot~ 
ten, when it is pounded into pulp in as mortar, cleansed and 
mixed with clean water. This liquid is poured in quantities 
sufficient for the size and thickness of the sheets required, upon 
square sieve-like moulds. These sheets (of which a skilful 
workman can make six in a minute) are allowed to dry, then 
taken from the mould and placed against a moderately-heated 
wall, and, finally, exposed to the sun to dry. The besé quality 
is made from the shoots of the bamboo, with alum added to 
the infusion; tho second from the bamboo itself, thoygh a 
higher grade of this quality is attained by the previous removal 
of the green portion.” 

TI would add that the prices of paper made from the bamboo 
jn China range from 3 dols. 61 gents. to 21 dols. per peut 
(1835 lbs.). 

T remain, 
Dear Sir Joseph, 
Yours truly, 
Ropgnr Tuauson. 
To Sin Josupa Hooxzr, F.R.8., 


Director, Royal Botanical Gardena, 
Kew, 


Dear Sis,—With reference to your letter of 80th December 
last, addressed to mo in Jamaica, and which I only received 
afew days ago, it having been returned to me here from 
Jamaica, I beg to submit my further views on bamboo culti- 
vation. 

Jamaica has-a very striking vartety of climates in the low- 
Jands more or less suitable for bamboo growth, This variety 
of climates has been caused by the improvident destruction 
of the forest. Bamboo on the drier plains presents a shrivelled 
and stinted aspect, except when within reach of water, which 
ensures its wonted luxuriance, it therefore assumes its greatest 
Juxuriance in the most humid districts. Many hundreds of 
acres of certain districts are densely covered ; for instance, a 
certain part of the parish of St. Thomas is literally covered 
with it, The plant flowers and yields seed in Jamaica under 
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very exceptional cireurtistances, so that seeds are rarely seen. 
Thave never been fortunate enough to see it in flower. It 
has been widely distributed owing to the readiness with which 
cuttings grow in most climates: The ripe stems are com- 
tonly: used to form 'fexices, the post and:rails consisting of the 
stems; the. posts, if placed in the ground: prior to the raing 
season, take root, and unless they are frequently trimmed 
become irrepressible thickets. Ripe stema of medium size are 
not uncommonly used by the Negroes as poles on which to 
support each plant of Yam, which’ climbs: over the pole in 
their cultivated “ provision: grounds ;” these stems in like 
thanuer grow. This will explain the facility with which the 
plant is: propagated—though it is likewise propagable by off- 
sots-or rhizontes; I think, howevor;-the stem pro¢ess of propa~ 
gation would be in every respect preferable. 

With regard to: the question as to: the period required to 
produce“ crops by planting,” I am quite sure that this period 
could not’ be diminished by planting offseta from established 
stools, It'should be-remembered that by any system'of pro- 
pagation of: the bamboo,’ the first’ process of rooting is very 
simple ; the résult of the first roots is the production‘of slender, 
twiggy shoots, but as these latter become matured, the increased 
vigour of the root action creates stems with proportionately 
increased strength, and so on step by step until the’ fully deve- 
loped stems are: producible ;* the whole length of time, from 
the time’ of planting, as: I- have already mentioned, for the 
maturation of the-crop being:at least two years. 

Ax individual stool, if influenced only by the ordinary rainy 
seasons, I think would not produce more thai one crop in a 
season, but under 2 system of irrigation I am strongly inclined 
to believe that two crops would be producible. For the wants 
of the paper manufacturer it will no doubt be supposed that 
the available command of bamboo obtainable may be turned 
to account, instead of having résort to’ the formation of plan- 
tations, I will, however, briefly endeavour to show that a 
regular plantation’ possesses immetise’ advantages: The oxist- 
ing bamboo, though only a few miles from shipping’ ports, is 
not'so conveniently situated:as it would bé in a-special plan« 


258 BAMBOO AS A PAPER-MAKING MATERIAL. 


tation, on which the most advantageous and accessible spots 
would be set apart and systematically planted in a series of 
plots, in order to facilitate and economise cutting and carriage. 
The advantages thus indicated would be considerable, bat the 
great advantage of planting bamboo would be that of having 
it brought under the influence of irrigatin, as it is peculiarly 
a water-loving plant. 

It is well known that general crops of bamboo shoots are 
only produced after heavy rains, a fall of from 15 to 80 inches ; 
such rains usually occur two or three times a year in Jamaica ; 
the time young shoots take to spring from the ground up to 
about 25 feot (they ure ut this height in a fit condition for 
your requirements) after such rains averages five weeks. Irri~ 
gation would produce constant action at the roots, and there 
can be no doubt that by the process of cutting, which I advo- 
cate (vide my letter of the 6th Nov.), several crops a year 
may be secured; indeed, a continuous succession of cropping 
could be assured by systematic cultivation and irrigation. 

To these who have not visited the tropics it is impossible 

~ to conceive the extraordinary luxuriance of this gigantic 
grass. The desctiption you give in your valuable pamphlet 
is far short of its majestic grandeur. 

In laying out 4 plantation, I think that cuttings should be 
set about four or five feet apart; thus by planting thickly the 
intervening surface would be oxpeditiously occupied by the 
stools, and this system ensures the benefit of fostering among 
the plants a reciprocal tendency to shoot upwards. 

The cost of planting would be about £2 per acre. After 
planting, fonr or five woedings, costing ten shillings, would be 
given during the two years required to establish the plantation. 
Subsequently to this cultivation would be absolutely dispensed 
with, except the application of water and a judicious system 
of cutting out the stems, 

The Government of Jamaica has constructed, at great ex- 
pense, magnificent irrigation works on tho St. Catherine Plain, 
surrounding Spanish Town, and as very little advantage has 
beon taken of this precious adjunct to tropical agriculture, 
land is obtainable at a very cheap rate, and it is most conve- 
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niently situated, as the railway connects it with Kingston, 
only 15 miles distant. 

The irrigation. works are constructed to irrigate upwards 
of 14,000 acres, but only a few hundred acros of cultivation 
have actually been brought under the influence of this water. 
Labour would be abundantly obtainable at 1s. 6d. a day3 
hundreds of strong Negro labourers would be at command all 
the year round, and for rough and continuous hard work the 
Negro is far superior to the coolie, and they prefer any kind of 
work to sugar estates work. 

The Government undertake to supply a quantity of water 
(as I mentioned in a previous letter to you) equivalent to a 
rainfall of 60 inches a year for £1 per acre per annum; this 
is very moderate, as it would cortainly double or treble the 
crops of bamboo annually as compared with the ordinary 
seasons. The average rainfall of the locality in this irrigation 
scheme is about 40 inches. 

Our bamboo is Bambasa vulgaris, but, of course, you are 
aware that all the varieties are most productive in localities in 
which moisture is most abundant. This is a most important, 
consideration, in view of the production of bamboo in Jamaica, 
aad one which has, perhaps, not received any attention; the 
variety of climato as rogards moisturo is very romarkable. 
The destruction of the forest in most parts has matorially les- 
sened the rainfall; certain districts are too dry for bamboo 
to exist in, others only afford sufficient moisture to maintain 
the bamboo in a condition of very partial luxuriance; it 
therefore follows that districts having a constant precipitation 
of rain, with a normal average of from 80 to 100 inches a 
year, are best adapted for this plant. Astonishing crops under 
irrigation, therefore, would be obtainable at a small cost of 
production, for it would require little or no cultivation beyond 
its first establishment, 

I agree with you that it would not answer to export the 
bamboo in any other way than manufactured into paper stock, 
not only on account of the great difference in the cost of 
transport, but owing to the deterioration of the article in tran- 
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sit, when: it is sent in a: erude state, due to the difficulty in 
drying the young stems, even after crushing. : 

I may mention, that before your pamphlet was published 
T was impressed. with the notion that bamboo was destined’ to 
become the-most valuable of all materials for paper-making, 
by reason of the quantity of it producible per acre—a quan- 
tity of fibre far greater than can be produced from any other 
plant, a fact to which you have referred: It should be remem- 
bered that bamboo grows its whole height in a few months, 
that the great bulk of it is composed of fibre which is conver- 
tible into paper stock, and that it produces its stems so closely, 
that is.to.say, each stem about 60 feet high {Bambasa vulgaris) 
ocoupies about half a square foot. Thus it does not require, 
aa you state at page 8 of your pamphlet, two feet; half a 
dozen at least grow: within two feet. Indeed, I should scarcely 
like to say what quantity of bamboo may be realised per acre, 
but it may be safely predictod that it will be so large that it 
will revolutionise the paper trade,—Remaining yours truly, 

Rozzrr Tromson. 
11, Quemy-squarE, Broomssurr, Lonvoy, 
98nd February 1878, 


Htiligntion of Srlei Wood for Sleepers. 
(From Indore Forest Report in the “Indian Agrioulturist” of 
May 1878, p. 170.) 

Mr, Carey, the Chief Engineer of the State, reports :— 

« Forests. —Since last year the jungles of the Bai districts 
have been added to my care; much fuel, teak bullies and logs 
for shoring up foundations of bridges have been supplied to the 
railways, 

« Large quantities of bullies are being supplied to the Mili- 
tary Department, Indore, and to numerous village people for 
building their houses and for farming purposes. 

“ Sleepers.—Experiments have been and are being tried on 
railway sleepers; in February last year, six Salei sleepers wero 
cut green and immersed in a fank (made expressly for the pur- 
pose) filled with Behera leaves and water ; in the June follow- 
ing these sleepers were put down on the Neemuch State 
Railway, and are to this day as sound as the day they were put 
down. This wood was always considered next to useless, ag 
being so readily attacked by insects, but five months’ soaking 
in a solution of Behera leaves, whose tanning properties are well- 
known, has proved that sleepers can be obtained from this tree. 
We have vast quantities of Salei in our jungles, well grown, 
capable of making on an average quite 8 half-round sleepers 
from each tree; of course, time will test the life of these five 
sleepors ; at present they look most healthy and promising, and 
if they turn out long-lived, wo aro safe to find a market on the 
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two lines of Holkar and Neemuch State Railways, and thereby 
make a good revenue, 

Ono hundred Salei sleepers were cut in June 1876, and laid 
in the Kanar river and left during this monsoon with the inten- 
tion that all impurities should be soaked out in the running 
water ; after the rains only, 49 sleepers were found; the rest 
had been washed away; these have been laid down on the 
Holkar State Railway by the kind permission of the Engineers + 
on trial they appear sound, but the action of weather and being 
constantly run over by trains will soon test their worth, We 
could supply Unjan sleepers, but they are worth more to us at 
the Indore market as logs than being cut up into sleepers; the 
rate for sleepers being rather at a low price.” 
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The Panda Forests. 


(By @, Greig, Esq., Conservator of Forests, Central Circle, 
N. W. P., dated February 23rd, 1878.) 


Tux Banda forests are confined to the three southern pargdnas 
of Badansa, Tirohan, and Thén, the bulk of them heing in 
Tirohen; they contain a variety of trees and shrubs (see 
appendix A.), and they are situated on low rocky hills of the 
Bundelkhand type: the top a plateau (pétha), the sides 
precipitous walls of rock (dri) from 50 to 300 feet high, 
and then a more or less gradual slope to the valleys. 

The plateaux are, as 4 rule, fairly level, but some are undula- 
ting and om some are distinct little hills; most of them are 
totally uncultivated, but on a few there ate villages: for 
instance, Panwari, Lakhanpur, Kulmar Parasin, Chaori, and 
Rajowan. With the exception of Kulmar Parasin, these are 
small poor villages, inhabited principally by Gonds and Kolis, 
who live in temporary hovels with thatched roofs, and have 
a constant strugglo with nature, in the shape of poor soil, pigs, 
monkeys, and nilgdi, to save sufficient of their wretched crops 
to keep themselves from starvation. These plateaux are gener. 
ally fairly well covered with dawa, shéj, sandan (or tinsa), 
Khair, saj, tendu, achar, salie, &c. 

The precipices flanking the plateaux are very extraordinary 
and picturesque; the huge blocks of rock piled one above 
the other in all sorts of grotesque shapes and positions give 
them the appearance of enormous masonry fortifications in 
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ruins ; various kinds of ficus grow along the tops of the “ ari,” 
their roots shooting through crevices of the rocks and hanging 
down the face of the precipices like so many ropes, The base 
of the “ ari,” boing cool and moist, is generally well clothed 
with fine trees of many kinds and a few bamboos, with here and 
there dense thickets of the large-leaved creepers, mahwél and 
badrasin, climbing over huge masses of fallen rock, and 
forming quict retreats for a few sambar and an occasional 
tiger aftor their nightly rambles. The only places I observed 
the reoni (Mallotus phillippinensis) were in cool moist spots at 
the foot of tho “ ari.” 

The slopes are almost invariably successions of terraces and 
slopes sparsely covered with inferior forests of khair, katber, 
dawa, &c., which are much injured by lopping for cattle and 
goats ; lower down in the basins the forest improves, and the 
valleys are generally well covered with all the most usefal 
kinds of timbor trees. 

As may be seen by the map, the railway from Allahabad to 
Tubbulpore runs right through the main portion of the 
forests. About 18 or 14 years ago, an enormous emount of 
wood was used in the construction of this line; the forests 
within ten miles or more of the line appear to have been clean 
swept of every tree except mahua, and although a coppice of 
about ten feet high has since sprung up, it is easy to see how 
the forest has deteriorated. Fires have destroyed many of 
the stools of the better kinds of trees, their places being now 
occupied by the hardy katber and jarber (Zizyphas xylopyra and 
Jujuba), and those that remain alive have been so injured that 
their shoots are thin and sickly-looking. 

And this is what is still going on, more or less, in all but the 
more distant and inaceessible parts. A great deal of firewood 
is bought by contractors for brick-burning, &., in Allahabad ; 
building timber is cut anywhere and everywhere it is required ; 
cowherds and goat-herds all carry axcs and ruthlessly hack 
down trees right and left; and then come the annual fires, 
which either kill the stools entirely, or so injure and weaken 
them that ouly a small proportion of their coppice shoots grow 
into useful timber. 
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Under such treatment it is not surprising that the forests 
deteriorate ; by the end of summer all leaves and other vege- 
table matters have been burnt, and the. grouad left perfectly 
bare and as hard as a brick. The monsoon breaks with 
heavy downpour ; it takes many days to soften the ground 
sufficiently to allow the rain to soak in as fast as it falls, and 
meanwhile the water is rushing off the hills in torrents, and 
carrying with it immense quantities of surface soil-to tho 
rivers below. 

Slowly, but surely, does this go on year by year, and if some 
precautionary measures are not taken, the whole of these 
forests must disappear ; the hills will become as barren as those 
about Morar and in parts of Jhansi, and then it will be almost 
impossible to re-clothe them. 

As may be gathered from what has been already written, the 
first point to be attended to towards preventing the denudation 
of these hills is to put a stop to jungle fires ; that is absolutely 
essential, and without it no improvement can he expected. 
Keep fires out of these forests for the next fifteen years, aud 
the whole aspect of the country will be perfectly changed: 
the trees and grass will remain green until well on into sum- 
mer; a thick coating of vegetable mould. will be formed, which 
will-keep the ground cool and moist; the rain will then 
percolate through the soil instead of rushing off in torrents 
and carrying soil with it; the temperature of the neighbour- 
hood. will be lowered, and dry watercourses will become running 
springs of pure spring water.. This is a pleasant prospect 
compared to the other, but it is not, I think, exaggerated. 

At the time of the last settlement, tho advantages of forests 
were evidently not appreciated ;. they were treated as so much 
wasto land, and were divided off amongst the neighbouring 
villages, to be used by the people without restriction according 
to their own lights. The results of this are now very apparent, 
and as that settlement has expired, and Government is now at 
liberty to do as it pleases, this is the very time to step 
in and prevent ruin. 

‘The revenue survey map of 1840-41 of the Banda district 
isso utterly inaccurate regarding the waste lands that it is 
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impossible to compute the area; but the Collector estimates 
it at about 250 square miles, about 150 of which might be 
“ closed to the people without serious inconvenience to their 
agricultural or pastoral wants.” 

Although it is impossible to say positively what that profit 
will be, I am inclined to think that, after a few years of pro- 
per management, not less than Rs. 8,000 to Rs. 10,000 a year 
may be expected; and, as the quality of the timber improves 
and the trade increases, the profit would, of course, increase 
also. As far as I could learn, the annual exports now amount 
to some 64,000 maunds of firewood (say 30,000 by rail and 
the remainder to local marta) and about the same quantity 
of building timber, If the small royalty of (say) half an 
anna per maund on firewood and one anna on timber was 
enforced, this alone would amount to Rs. 6,000; and besides 
this, there would be a certain revenne from wood supplied to 
villagers who have no forest rights, and from bamboos and 
other minor produce. 

The mahua is the finest and most valuable tree in the 
district ; it seems to thrive on the very poorest soil, and 
magnificent specimens are to be seen all over the country, 
but more especially near villages. The natives protect the 
mahua very carefully, and never atlow a tree to be felled: ite 
flowers form a staple article of food (and drink). 

The most valuable timber trees are those mentioned in 
paras. 13 and 17; there are others—such as teak, dhaman, 
bija sl, &e.—which are of more individual intrinsic value, 
but they are so scarce that they are hardly worthy of notice. 
Those that I have classed ‘the most valuable’? do not grow 
into large trees, as we find them along the foot of the Hima- 
layas, but they grow straight and clean, and furnish excellent 
poles of from 6 to 15 feet in length, 
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The Bate of Growth of Sal. 
Eatract from pp. 83, 86 of the © Manual of Indian Timbers.” 


Tux wood of the Sl tree has concentric vings, which we at 
present assume to correspond to one year’s growth. There 
are a few cases on record in which the wood of young trees 
(up to 15 years) has been found to have a number of rings 
corresponding to the age of the tree. But sufficient proof to 
support the assumption has not yet been collected. Assuming, 
however, that the concentric rings are annual, the following 
information is available regarding the rate of growth of S4l:— 

In 1878, Mr. Fisher examined 40 Sal trees in the Pantan 
Reserve, Kamrip district, Assam: 5 trees of 6 feet in girth 
had, on au average, 10 rings per inch of radius ; 20 trees of 
4 feet Ginches girth had an average of 97 rings per inch ; 
and 15 trees of 8 feet girth had 11 rings per inch, The rings 
were counted on lengths of radius, from the centre, of 2°86, 
6°73, 86 and 11'5 inches respectively, corresponding to a girth 
of wood only of 18, 36, 54 and 72 inches. 

In 1874 he examined 32 trees in the Balipara Reserve, 
Darrang district, Assam: 10 trees of 1 foot 6 inches girth 
gave an average of 88 rings, or 13 rings per inch of radius ; 
10 trees of 3 feet girth gave 61 rings, or 10:6 rings per inch 
of radius; 10 trees of 4 feet 6 inches girth gave 92 rings, or 
10-7 rings per inch ; 1 tree of 5 feet 7 inches girth gave 110 

-vings, or 10°3 rings per inch ; and 1 tree of 6 feet girth gave 
122 rings, or 10°6 rings per inch of radius. 

In 1875 he examined 20 trees in the Sidli forests, Godlpara 
district, Assam: 8 trees of 4 feet 6 inches girth gave an aver. 
age of 89 rings, or 10°3 rings per inch of radius; aud 17 trees 
of 8 feet girth gave 50 rings, or 8°8 rings per inch of radius. 
‘The rings were counted in the same manner as in 1878. 

In 1876 he examined 11 trees in the same forests: 4 trees 
of 4 feet 6 inches girth gave 76 rings, or 88 rings per inch 
of radius ; 7 trees of 3 feet girth gave 51 rings, or 88 rings por 
inch, 

In 1877 he examined 17 trees in the same forests: 1 tree 
6 feet in gitth gave 103 rings, or 9 rings per inch of radius; 
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1 tree 4 feat 6 inches in girth gave 96 rings, or 11 rings per 
inch of radius ; 13 trees of 3 feet in girth gave 51°5 rings, or 
$9 rings per inch of radius; and 2 trees of 2 foot 6 inches 
girth gave 26 rings, or 9-1 rings, per inch. 

The rivgs were counted in the same manner in each case, 
The result of the detailed counting of the rings was as 
follows :— 2 


Fa 
Bings counted ona leng 
t of radius fom cnt 
corresponding to ® gi 
Looanrs, 5 (wootonlyya 
Z beg 
Panton ag the hill) us 
_» {in tho plains) 16 
Balipara | us 
Bidh, 1976 


a i is 


1zo| 80} 66) 83] 112 


On an average the number of rings per inch of radius is 10, 
and it will be noticed that the annual increments are exceed- 
ingly uniform. A tree grows :— 

up to 18 inches girth (wood only) in 30 years. 


from 18 to 86, » a in26 4, 
» Bto5s 4» » in27 
" Bhi? yn RD 


In the Oudh forests a different result has been obtained. 
‘When the first proposals were made in 1863 to regulate the 
working of the forests of the Kheri division, the following was 
assumed as the mean rate of growth :— 

Girth 18 inches, age 15 years. 
vy BE oy » 50» 
» Ty  » 80 » 

Subsequent data seeming to indicate a somewhat slower rate, 
it was estimated in 1868, in order to settle the number of trees 
to be cut over in 1868 and 1869, that a girth of 54 inches 
would be attained in 65 years, and a girth of 72 inches in 95 


years, 
x1 
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In September 1869, Mr. Forrest examined 50 logs cut in the 
‘Newal Khar sub-division of the Kheri forests ; these logs had 
amean girth of 5 feet 3 inches, and gave on an average 4°79" 
rings per inch of radius, Again in 1877 a Sél tree, about 16 
or 17 years old, was examined by Captain Wood, and at 1 foot 
from the base, where the girth was 1 foot 10 inches, it was 
found that an inch of radius contained 4:80 rings. Thus, 
supposing we take 5 rings to the inch as indicating the average 
rate of growth, the trees examined in Oudh would have attain- 
ed a girth of 6 feet in 57 years, which, it will be seen, is about 
one-half the time which the trees examined by Mr. Fisher in 
the Diars required to attain the same size. 

In the Central Provinces the counting of rings has given 
a mean between Bengal and Ondh. In 1867, Captain Douglas 
examined 18 stumps in the Bijeragogarh forests; their mean 
girth at 17 inches from the ground was 5 feet 3 inches, and the 
average number of rings per inch of radius was 65. In 1874, 
Mr. Fernandez examined a single stump in the same forests, 
and 7-2 rings were counted per inch of radius. The mean of 
the results of these countings is 6°85 rings per inch, which 
would place the age of a tree 6 feet in girth at 78 years, 
Subsoquent observations in the Banjar Valley forest, Mandla 
district, give a mean of 5 to 8 rings per iach, and tend to con- 
firm this rate of growth, é 

The following cultivated trees of known age were measured 
by Mr. Brandis in 1863 : 

Saharanpur, and Eastern Jumna Canal 13 years, girth 27 
inches (average of 33 trees). : 

Ditto ditto 80 years, girth 54} 
inches, 

Ditto ditto 85 years, girth 794 
inches. 

Calcutta 25 years, girth 69 inches (one tree). 


Noss. —We havo printed thie as a, continuation of the Memo. on Tonk, b 
Dr, Brandis, published in our last mrmbar; und in tho hope that our readers’ wil 
oblige us with any further data that they may possess, —Havtor, 
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The Eucalyptus and its industrial xpplication. 

Tur Indian reader may almost be weary of papers on Zucalyp- 
tus. Wehave had many ; some of them good, some of them in- 
different, some of them exaggerated and incredible; neverthe- 
less the subject is one of real importance, so that no really 
valuable contribution to its literature ought to be overlooked. 
And the paper which follows is an abstract of a paper written 
by M. Fenix Mantiy, a French engineer, in the Annales des 
Ponts et Chaussées for October 1877, and is certainly an im- 
portant contribution to our knowledge. 

It contains so much that is of little use in India that I deter. 


” mined to present an abstract rather than a complete translation, 


‘The difficulty in France is to find a species robust enough to 
stand cold. With us the want is a species that will stand heat 
and drought, And the difficulty is to get accurately-named 
species. 

It is now perfectly well known that while Z. globulus suc- 
ceeds in the middle ranges (as regards elevation) of our Himaa- 
Jaya, it will not grow in the plains. Itis also known that Z. 
resinifera grows freely in the plains as a rule, 

‘What other species really succeed is still doubtful. 

Hence the extreme importance of very carefully keeping the 
names of the species. 

It is unfortunately too common to read in reports of District 
and Canal Arboriculture, that “the Eucalyptus sown this year 
succeeded,” and so forth. All the while it is not said which of the 
160 species is meant! Should any one kind really show good 
growth, we have no meansof identifying it for further cultivation, 
and can only wait till a specimen flowers, when it can with 
certainty be identified. 

In this way E. tereticornis has been identified as succeeding 
well at Abbottabad, and no doubt at other places, not actually 
in the hills, but still raised above the plains and the great heat 
which they have to bear. 

B. H. BP. 


Although the Zucalyptus has been cultivated in Algeria on 
the large scale with complete success, its cultivation in France 
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has hardly extended beyond plantations for ornament. Numer- 
ous memoirs have been published with the object of attracting the 
attention of agriculturists and foresters, but as yet no one has 
thought seriously of making the attempt to derive the profit 
which the growth of this species on the large scale would 
secure.* Itis, indeed, now more than fifteen years that the 
species was first planted on the Mediterranean littoral, still the 
stage of experiment has not been accomplished, and it is now 
time to go further, at least in giving those experiments a wider 
scope. M. Martin has already made @ considerable number of 
plantations in Provence, and is thus able to offer the results of 
his experience, especially in its bearing on the utility of the 
species to the engincer. 

Until lately the attempts in France were limited to the intro- 
duction of the one species, 2. globulus, but this species does 
not quite present the necessary hardy qualities. This again 
has given rise to the idea that Eucalyptus culture must always 
remain a speciality of Algeria, of Corsica, and of that part of the 
littoral which corresponds to the region of the orange tree. 
In that case the subject would have only a limited interest. 

‘We must, however, take into account the resources which a 
process of acclimatization has at command, and also remember 
that some of the species are less. sensitive to cold.t 

‘The term ‘ acclimatization’ has been criticized on the ground 
that it is not possible so to vary the natural qualities of a spe~ 
cies, as to make it take kindly to a climate different to that in 
which it grows naturally. 

It is true, indeed, that we cannot modify the essential 
nature of a vegetable species, fixed in the soil and exposed 
passively to the effects of the weather, in the same manner 
as we can that of animals by judicious selection and brecd- 
ing between individuals of exceptional hardiness whose 
qualities may thus be developed and become hereditary. 
On the other hand, it is a fact of experience that the continu- 
ed action of a lower temperature, rendering less rapid the move- 


® M. Martin adds that the Knglish—a practioal people—have called the tree, “Tha 
Diemond of the Forest.” 

+ With us, of course, the problom is to got specios, in thomselres valuable, which 
arb aot sensitive to hent—B.P. ee I 


ey 
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ment of the sap and retarding the vegetative power ai critical 
seasons, may in time render the tissues better able to resist 
cold. So that plants, if they cannot exactly be acelimatized, 
may at least be naturalized. This process may also be aided in 
the way of natural selection, by the creation of local varieties 
from successive sowings. Plants grown from tho seed of E. 
globulus originally imported from Africa and established at 
Mentone and Nice, have at Marseilles resisted a cold of —6° 
centigrade (= 23° F.}) These were hardier than plants grown 
directly from Australian seed which could hardly bear a temper- 
ature of 4°, The Hucalypius has certainly acquired the stamp 
of a naturalized tree in fulfilling the condition that it can sponta~ 
neously reproduce itself, by successive seedling growths. 

But the genus Eucalyptus contains more than 160 species, of 
which about two-thirds have been tried either in Algeria or in 
Provence, and within such wide limits as can obtain species 
which will resist a cold of 10° and even —12°, 

Engineers have special opportunities for encouraging the in- 
troduction of these species and making them generally known 
by using them for railway and road-side avenues, and plantations 
to which they are exceptionally well adapted. 

When it is recollected that in France there is a demand for 
about 4 millions of sleepers annually, and that the dewand for 
wood far exceeds the supply, it cannot be doubted that the 
acquisition of a species which exceeds in rapidity of growth 
any indigenous tree, is in itself an advantage almost incalculable. 

The Eucalyptus globulus was first noticed in 1792, by 
the botanist Labillardiére ; he called it glodulus, from the form 
of the seed capsules. It was not till 1854, M. Ramel, a French- 
aman travelling in Australia, procured some seed, which was sown 
at Paris inthe spring, and had reached a height of about 12 feet 
in the same year. In 1861 the species was introduced at 
Algiers, now it may be counted by millions, and other species 
also were cultivated. 

Even in France, a good deal of progress has been made. The 
whole region between Cannes and Monaco is full of Zucalyptus, 
among the olives, and the Pénaster pines. It resists well the 
violent winds of those localities. 
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The Eucalyptus belongs to the Myrtacea : all the apecies have 
persistent leaves and are more or less odoriferous, They pos- 
seas aremarkable faculty of absorption. A branch of Zu- 
calyptus, freshly cut and weighing 800 grammes and plunged 
in a vessel containing 48 litres of water, was weighed. in the 
evening and found to be 826 grammes, having absorbed in 10 
hours, 2892 grammes (about 32 grains) of water, after allow- 
ing for the normal evaporation from the vessel.” 

The tree grows naturally in the valleys and moist slopes of 
wooded mountains from the Gulf of Apollo Bay to beyond Cape 
Wilson, and thence in occasional groups as far as the Buffalo 
Renge. According to Labillardiére it reaches to the colder 
elevations of the southern parts of Tasmania. Change of 
climate does not appear to diminish its natural rapidity of 
growth. In the garden of Hamma, near Algiers, M. Hanpr 
has seen plants attain 18 feet in one season. Both in Algeria 
and in Provence there are specimens of 35 metres (about 
120 feet) high, and there is nothing to lead us to doubt 
that they may attain to the height of 100 metres (380 feet) 
observed in some cases in Australia. 

It is not surprising that with such marvellous rapidity of 
growth asa fact, a certain amount of exaggeration has crept into 
popular accounts. But the following are actual measurements: — 


Circumference 
Looaxtre. Known age. | Height, |at 1 metro from 
the ground. 
‘Yrs, Months] Metros. Motres 
Nice Railway Station} LO 1950 142 
Ditto ee no 2 1400¢ 1-20 
On the Tine from Mareoilles 
‘Vintimillenear Vence- 8 0 80 050 
Level Crossing of the Var , 4 110 oes. 
Ditto of La Roya near Vintimill 4 10 8:50 037 
Railway Station of St. Rophael 3 ou 650 0:30 
Slope of the cutting on line to 
gjus ti wf 8 i 70 038 


In the original it is 2.802 with k. for “kilo.” This must bo a mistake.—B. P. 
Both species have been lopped threo times, otherwise they would have reached 


. 
+ 
metres. 

J All the plants were from 40 to 50 millimetres (3 to 2} inches) high when planted 
out, and this corresponds to qn sge of 10 months which is added ler the fad of 
total age. 
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A tree in a garden at St. Rapheel, planted in well-worked 
and manured siliceous soil, 7.¢., grown with garden cultivation, 
attained in two years nine months a height of 8:50 metres. 

Unfortunately the introduction of the other species of 
Eucalyptus has been too recent to make it possible to give 
data for comparison of their growth with that of the blue 
gum. This rapidity of growth is strangely united with hard- 
ness in the wood. This hardness increases sensibly with 
exposure to the air, and is supposed to be, to some extent, 
accounted for by the coagulation of gum-resins in the woody 
tissue. These substances are contained in special cells distri- 
buted through the wood; they are exceedingly abundant int 
some species, 

Ti is not, however, to be supposed that hard and strong 
tixober is yielded by any but mature trees, 

Time must be given for the central concentric layers to lose 
their porosity by the force of the pressure caused by the 
growth of the outer layers; and M. Marri would put 
fifteen years as the least age at which such a result could be 
expected. Hxperiments made with acclimatized specimens, 
which of necessity have not reached this age, of course give 
rise to mistakes and to disappointment. 

Tn Australia excellent building timber, masts for shipping, 
and sleepers for railways are furnished by this species; but 
there, trees can be brought from the forest, which for a hundred 
years and more have been hardening their timber. 

It is said that the blue gum will not grow in the company 
of other trees. This appears to be true. M. Corprer notic- 
ed that when he filled up blanks in a plantation of Oonifers 
with ucalyptus (the plants in the group being 6 feet apart and 
between 5 and 6 feet high) the Eucalyptus grew, but with 
greater difficulty than elsewhere. 

M. Lamsenr observed that the Eucalyptus roots seek a soil 
which is light at the surface, and that the roots of Conifers 
being more accustomed to strike downwards did not interfere 
with the gum roots to the same extent as other shrubs or 
plants with superficial roots would, 

To this perhaps is due the fact that a forest of blus 
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gum has no undergrowth. It is not due to the fact that 
the tree only gives a very slight shade. This quality is not 
without its use, as herbaceous plants only can come up under 
a cover of gum tree, and so forest pasturage may be ob- 
tained without the risk of fire, which always exists where 
there is a growth of brushwood. 

It was also supposed for a long time that the blue gum 
required siliceous soil, and would not grow on calcareous. It 
was compared to the Cork-oak, which exhibits such an aversion 
to the latter that the growth abruptly ceases on reaching it, 
and thus marks clearly the geological change. But this com- 
parison is by no means true; the blue gum prospers on both 
soils, All that is wanted isa light and permeablé soil; even 
sand is not unfavorable. The species might possibly be used 
for planting on the ‘danes,’* 

Opinions differ as to the best method of treating the species 
in plantations—some desiring to attain greater hardiness by 
letting the plants do without much culture from the very first ; 
“sither sow the seed in situ, or at least put ont the plants, where 
they are destined to remain, while mere seedlings, Others 
again object to this method, and nevor plant out the gum tree 
till it has a completely-formed woody stem. 

It would seem, on the whole, that the former plan is better 
where the soil is good and the conditions of climate not ex- 
treme, and the latter where there is a poor soil and an 
extreme climate, 

In Algeria, the sowings are made in September and October ; 
in France, in March and April. 

The blue gum in its first youth has a quadrangular stem, 
which becomes cylindrical as the tree grows up.+ 

It would seem that the planting out should not be made 
before the stem commences to grow round, for the younger 
stems are much more sensitive to cold. 

Transplanting is best done in France in April, when the 


* Wo have not found that Ht resinifora oxhibits a dislike to growing with other 
trees which it soon out-tops. Both this epecios and others wa beliove to be BF rostrata 
and H, marginata, have tap, or descending roots for some 16 or 17 feat at least, 

+ The curious change of loof is. also familiar to many readers. ‘Tho young plants 
bat opposite and socal leaves, ator which they change to alternate, with long  lea7- 
stalks, and of a different (faleate) shapo. 


ET a 
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vegetation is still retarded owing to the low temperature, but 
when there is no danger from frost. 

In hot dry climates, like the north of Africa, August seems 
a good month; then the sap is in repose at the close of the 
long drought of summer more completely than it is in Europe 
in winter, It profits ucxt by the comparative coolness of 
September and by the rains of the autumn, while the winter 
is not cold enough to stop the growth. ‘This scason seems 
very much to resemble the spring of Australia itself, 

The Eucalyptus, it has been well established, cannot be re- 
produced by cuttings (Joutures), nor by layers, and it does 
not send up root-suckers. 

It seems to improve in facility of bearing removal, &e., as 
it gets acclimatized. It is said that in Portugal, where 


_&, globulus is extensively grown, young plants are taken up 


and moved without earth about their roots, and that for cone 
siderable distances, and in a very hot summer. 

The species coppices from the stem with great vigor. Some 
three-year old plants, about 20 feet high, planted along one of 
the publie roads in France in 1866, were broken by a storm of 
the “mistral” (north-west) wind. They were cut down to 
the ground, and next year showed a perfect crown of shoots 
more than 6 feet long. 

This valuable property of reproduction is of great value in 
countries where forest fires are feared. Even if burned, the 
tree would quickly recover by coppicing. It is not, however, 
known up to what age the species retain this power.* 

M. Martin has next a series of remarks on the value 
of Eucalyptus plantations, which are not applicable in 
India, 

But tho following may be given for comparison :— 

One hectare (24 acres) is supposed to bo planted or sown ; 
the trees being 1-80 metres (about 5 feet) apart, giving 3,025 
trees to begin with :— 


#M, Martin recommends Z. globulus for Planting along the edges of fro Hines, 
and thinks it would oppose especia'ly the action of burning fir cones, which are always 
#0 much dreaded in sproading a fire among conifers. He does not, however, give 
credit to any special non-inflammability of the species; and I am rather inclined 
to doubt the utility of tho speoics in this respect. ‘The resinous loaves gre very 
inflammable.—B, P, 1 
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Francs. 
1st.—Thinning at three years old 1,210 stems, 


worth die oe ws 1,210 
(leaves trees at 3°60m. apart, or double 
original distance.) 
2nd.—Thinning at six years old 514 stems, worth 2,570 
(leaves trees at 7°20m. apart.) 
8rd.—Thinning at nine years 231 stems, worth 6,980 
(leaving 231 trees at 14 metres apart,) 
valued at ss moe ws. 6,930 


Total value in nine years ... 17,640 


Another valuation beginning with 1,000 trees to the hectare 
gives — 


Francs. 
Ast.—Thinning at five years 500, worth ... 600 
2nd.—Ditto at ten years 260, worth aw 1,818 


3rd.—Ditto at fifteen years 125, worth we = 1,473 
4th.—Ditto at twenty years 60, worth ve 1,521 


5th—Ditto at twenty-six years 60, worth .., 3,195 
Total ... 8,102 


The bark is shed like that of the plane-tree, and is very 
valuable from the large quantity of tannin which it contains. 
Analysis shows 12 to 15 per cent., which is nearly double the 
yield of the bark of Q. Ilex, which sells at 14 francs for 100 
kilogrammes. 

The leaves and twigs of the blue gum yield on distillation an 
essence which is au excellent solvent for copal, camphor, mas- 
tic, &e. These essential oils also burn with a white flame 
without smell or smoke. They have begun to be used in per- 
fumery also. 

An infusion made by treating the leaves with alcohol is 
said to yield a liquor which may supplant the deleterious ‘ absin- 
the’ so much in vogue, Its medicinal value is also great. In 
Algeria many fever patients have given up quinine in favor of 
the decoction of Eucalyptus. 

M. Maurin assures us that the therapeutic value of the infus 
sion has been thoroughly tested in france, and alludes to a 
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work by Dr. Gimbert (Paris, 1875) on the subject, quoting 
an observed case of cure of a chronic malarious fever acquired 
on the banks of the Danube. Quinine had been continually 
taken without effect, and the fever was.at last treated with doses 
amounting to 20 drops of the. alcoholic infusion daily, 

The leaves being thus valuable, the loppings and prnnings 
on the railway from Marseilles to Vintimille, sell for 25 to 
30 francs for 100 kilog. 

‘The value of acclimatized sced cannot be overrated; it pro- 
duces far more useful plants than freshly imported seed. In 
order to be fully ripe the seed has to remain on the tree for 
two years, counting from the date of flowering. 

M. Martin has sold to the Italian Government. seed grown 
between Nice and Mentone, at a price of 300 francs per kilog. 
The more general cultivation will of course lower the price, but 
this is only to be desired. Every part of this tree is, therefore, 
of value. 

M. Manrry then turns to the uses which an engineer will 
put the Hucalyptus to, on the various roads and other works he 
wishes to plant. For roads and the slopes of embankments 
and cuttings the species is to be highly recommended, as the 
leaves are persistent, and thus superior to the plane, for 
instance, the leaves of which fall early do uot easily disinte- 
grate and choke small drain pipes, &c. The facility of growth by 
coppice renders it valuable for planting on embankments which 
have to be consolidated. Here the trees are cut back so as to 
have a mass of shoots. 

Hight thousand blue gums have been planted between Mar- 
seilles and Vintimille, along the railways. In Algeria this 
practice has been adopted universally, aud every railway may 
be dated by noting the age of the trees. 

A section is next devoted to the value of the blue gum in 
rendering healthy swamps and malarious localities. 

‘The author believes this to have been definitely established. 
Certainly several localities in Algeria afford very striking in~ 
stance on the subject, and recent experiences in France are 
still more remarkable, 

It is, howover, little use discussing the subject in detail in 
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India, because it is quite certain that the blue gum will not 
grow at all in the plains of Northern India ; and in the middle 
slopes of the Himalaya, where it flourishes, there is compara- 
tively little of such work to be done. 

It is said that the disinfecting and health-giving effects of 
uealyptus aro not confined to the species globulus, but to 
rostrata, marginata, resinifera and obligua, 

It is unfortunate that of these resinifera alone is a 
certain success in the plains, We have recently had 
rostrata seed, and it is now hoped that we may be really 
sure of the species. We have succeeded remarkably well 
with trees called obligua, but haye no certainty that 
the species is really this, 

‘We have still, however, to ascertain whether some species will 
not take readily, and without excessive care and cultivation to 
the plains. Aud the difficulty has been, that neither has the 
name of the species been preserved, nor, it must be confessed, 
has the nomenclature of seed received from Australia been uni- 
form or reliable. We are only now beginning to get correct 
names for the trees, as one after the other succeeds and produces 
flowers or fruit which can be sent to Kew for identification. 

‘The species vary in size from a shrub to a giant tree ; they oc- 
cur in definite geographical and climatic distribution, and it is 
perfectly certain that some species which will flourish in the 
higher hills or to the centre and east of the Himalaya, will 
not bear the climate of the more westerly hills, on the same 
range, at the same elevation: that some species will suit our 
sub-montane aud intra-montane valleys (eg., E. tereticornis 
in Abbotabad), while others will flourish iu the plains, 

‘The ascertainment of species accurately is the present press- 
ing need of Indian Eucalyptus experiments. 

As regards the planting of dunes and littoral sands, the 
genus ia pariial to well-divided and siliceous soils; but the 
blue gum is sensitive to sea-air, and cau, therefore, only be 
employed ata suitable distance inland. 

A species called “black butt? (#. persicifolia) answers 
perfectly in resisting the sea-air. It hasa red fine-grained 
wood. This is a species found in Gippsland. 
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As regards the uses of Kucalyptus timber, M. Martin has 
already given a useful caution about expecting much from trees 
which, however surprising the dimensions attained ina few 
years, cannot be expected to have had time to harden. and 
consolidate their timber. 

Sleepers of trees of 8 and 10 years old, cut at Autibes 
in the garden of M. Thuret, were put down on the Marseilles 
Railway in 1872, and gave results inferior to birch. 

At Algiers, indeed, M. Trottier exhibited in 1876 telegraph 
posts, which had been in use for threo years, but they were im- 
pregaated (injecté—what with is not stated). M. Martin saye 
that we have made in India a very interesting experiment, 
and have succeeded in doing away with the danger which arises 
to sleepers, beams of bridges, &., from white ants, by employ 
ing the “Jérra” or Australian Mahogany (2. marginata) 
as sleepers. I rather think that an experiment was tried; 
and, though the white ants did uot attack the sleepers, still 
the wood split, and otherwise failed to satisfy the authorities. 
Wo have heard no more for some years of the import of Bucae 
lyptus sleepers. 

EE, marginata has only very recently been introduced into 
Algeria, and tried in France. 

The value of some of the species in resisting the action 
of water, and of the deredo, c&c., is well known, 

The size of timber obtained is quite in keeping ‘with its 
adaptation to ship-building and other works requiring timber 
of large dimensions, 

In 1851, M. Raveret Watel states there was a plank sent 
to London not less than 47 metres (about 154 feet), 3-50 
metres (nearly 12 feet) broad, and 8 centimetres (nearly 
4 inches) thick. 

A plank of 51 metres (nearly 170 feet) had been prepared 
at Hobart Town for the Exposition of 1855, but uo ship 
could be found able to take it in, Instead of this a speci« 
men was sent, consisting of a section of another tree. This 
section was over 8 feet in diameter (more than 10 feet girth) 
when cut at a length of nearly 200 feet above the root! The 
whole of this tree, which yielded a perfectly fabulous number of 
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planks, small beams, and'other pieces of all- sorts and sizes, 
realized in all £245-12, or over 2,000 rupees for the one tree’! 

The paper concludes with a chapter on species most suited 
for introduction into France. . 

In Algeria, the H. globulus succeeds in a great variety 
of climate. On the coast, the air is temperate and moist ; in 
the interior, dry and hot. At Constantine, the ancient capital 
of Numidia, on a plateau of 640 metres elevation,-the heat 
of the vertical sun is great, nevertheless there ix bolh rain 
and snow, - 

The mean temperature is 17° (centigrade =62° F.) ; various 
other places show temperatures of 16°, 20° and 12° (60°, 68° 
58° F,) In all these climates H. globulus succeeds, but it will 
not stand (e.g., at Laghouat in Algeria): the. sirocco winds. 

The species Z. Gunii, his failed in France. 

E. coriacea is a temperate species growing up to. 5,000 feet 
in Tasmania, 

E. punctata is noted for the elasticity of its wood. 

E. colossea (diversicolor) has succeeded wonderfully in Algiers, 
and seems to be unusually handy, 

E, robusta, called “ swamp mahogany,” is not successful, 

£.. calophyila has large, shade-giving leaves, and is specially 
recommended ; it comes from Western Austvalia. 

E, coccifera has been noted as particularly well, resisting 
severe cold and violent winds. 


The ‘Brgu’ Gree of Mlavocea (Argania Siderowylon.) 


Tas large, gregarious tree, peculiar to Marocco, has only 
Jately been brought to notice. In their “ Journal of a tour in 
Marocco and the great Atlas,” Sir Joseph Hooker and Dr, Ball 
thus describe it :-— : 

“The Argan tree is in many respects the most remarkable plant 
of South Marocco, and it attracts the more attention as it is 
the only tree that commonly attains «large size, aud forms a 
conspicuous feature of the landscape in the low country near 
the coast, In structure and propertie it is snearly allied 
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to the tropical genus Siderozylon (Iron-wood), but there 
is enough of general resemblance, both in its mode of 
growth and its economic uses. to the familiar olive tree 
of the Mediterranean region to make it. the local repre- 
sentative of that plant. Its home is the sub-littoral zone of 
South-Wostern Maroceo, where it is common between the 
rivers Tensift and Sous. A few scattered trees only are said to be 
found north of the Tensift ; but it seems to be not unfrequent 
in the hilly district between the Sous and the river Qued Noun; 
making the total length of its area about 200 miles, Extending 
from near the coast for a distance of thirty or forty miles in- 
Jand, itis absolutely unknown elsewhere in the world. The trunk 
always divides at a height of eight or ten feet from the ground, 
and sends out numerous spreading nearly horizontal branches, 
The growth is apparently very slow, aud the trees that attain a 
girth of twelve or fifteen feet are probably of great antiquity. 
The minor branches and young shoots are beset with stiff 
thick spines, and the leaves are like those of the olive in shape, 
but of a fuller green, somewhat paler on the under side. Unlike 
the olive, the wood is of extreme hardness, and seemingly 
indestructible by insects,as we saw no example of a hollow 
trunk, The fruit, much like a large olive in appearance, but 
varying much in size and shape, is greedily devoured by goats, 
sheep, camels and cows, but refused by horses and mules ; its 
hard kernel furnishes the oil which replaces that of the olive 
in the cookery of South Marocco, and is so unpleasant to the 
unaccustomed palate of Europeans,” 

Consul Drummond Hay, writing from Mogador, on the 
28th February 1878, mentions it in his report on the Trade 
and Commerce of Mogador for 1877, in the following extract, 
to which is added the correspondence between him and 
Dr. G. Birdwood on the subject of the ‘Argan’ tree and the 
possibility of its introduction into India :— 

EButract from Consul Drummond Hay’s Report, dated February 
28th, 1878, 

Considerable damage was done to the crops of 1877 by the 
locusts, whose appearance in this part of the country was men- 
tioned in my report for 1876; but, as their devastating flight 
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was limited only to a certain line of country, many provinces 
escaped the scourge. The prospects for the harvest of 1878 
are at present very unsatisfactory. 

Since the first rains in September, only three inches of rain 
have fallen in Mogador, and, it is reported, still leas in Soos 
and the country lying between this port and Maroeco. Cattle 
in the interior are starving for want of grass, and can be 
bought in the market for the value of their skins, In the 
neighbouring provinces. of Haha and Shiedma the drought will 
be less felt, as they are thickly wooded, and the forests of Argan 
trees above all afford nourishment, both for the natives and 
their flocks, in times of scarcity. ‘ 

This remarkable tree grows only iu those provinces and Soos, 
and is utilized in the following ways :—In the first place, the 
peasants extract an oil from the nut, which is useful both for 
burning and cooking purposes, When the nuts ripen and fall 
off the trees, they are collected by the natives, who are aided 
jn the harvest by their goats. These animals swallow the 
fruit for the rind, but, being unable to digest the nut, they 
throw it up again, and it is then added by their owners to the 
store for making the oil. 

For their private consumption, the peasants rarely make a 
Jurge quantity of oil at a time, but crack open a few handfuls 
of nuts with a stone; and, after toasting the kernels in an 
earthenware dish, grind them into flour. The oil is extract- 
ed by adding water in small quantities to the flour, which is 
stirred in a bowl. As the oil is being formed by this process, 
the flour hardens into a cake, which is finally squeezed, leaving 
the oil perfectly clear and fit for use, This kind of oil cakes 
then serves as an excellent food for cattle, as also the dry rind 
of the nut, which is generally given to them with the cake, 
forming together their principal and most nutritious food 
during the year, and proving invaluable to the natives in time 
of drought, for the Argan tree is very hardy, and a dry year 
has little, if any, effect upon it. 

Even the empty husk of the nut, when broken, is not 
thrown away by the peasant, but used as fuel. The best 
charcoal is made from the Argan tree, and the dry timber 
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is excellent firewood. The goats feed also upon the leaves 
of the tree, and when browsing in the Argan Forest may 
be seen climbing amongst the trees, plucking and nibbling 
the nuts and leaves. 


Memorandum by Dr. @. Birdwood, C.8.1., dated August 30th, 
1878, 

Thad already made enquiries about the Argan tree, aud have 
learned from Professor T. Dyer that it is the 4ryania Siderozy. 
don of botanists, one of the Sapotacea, an order to which many 
well-known Indian trees, both naturalized and indigenous, 
belong, 

The indigenous specica in Bombay are Chrysophyllum Roxtur. 
ghii, “tursiphul ;” Sapota tomentosa, “ Koombul;” Isonandra 
Candolleana, a tree of the same genus as the Guttapercha tree ; 
Bassia latifolia, the celebrated Mowah, from the flowers of 
which Mowah spirit is distilled, and from the seeds of which a 
large quantity of oil is obtained, used for making soap in the 
Kaira Zillah, and the wood of which is used for the naves of 
wheels ; Atimusops Hlengi, “ Buckool ;” and Mimusops hevandra, 
“ Kurnee,” the tough close-grained wood of which is used for 
making sugar mills. 

The introduced species are—Chrysophyllum pomiforne, from 
Jamaica ; Mocarphus edulis from Otaheite; Kauki from the 
Moluccas ; and dehras Sapota, the Sapota plum of South Ame- 
rica, which has become thoroughly naturalised in Western 
India, and yields a fine dessert fruit, the size and shape of a 
guinea, coverod with a rich brown rough rind, very sweet to the 
taste, and containitg two or three large smooth chestaut-co- 
loured seeds yielding oil, 

There is every likelihood, therefore, of the Argan tree suc. 
ceeding in India. In what localities it would succeed best it 
would be difficult to say beforehand with any certainty, Ma. 
rocco consists of the southern slopes of the Atlas range, which 
stretches in a curve from Cape Gher on the Atlantic to Cape 
Deir, opposite to Gibraltar, and falls from an elevation of 
16,000 feet to the low lands in a succession of terraces exposed 
to the full influence of the north-west wind, laden with the 

rl 
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moisture it has gathered for more than a thousand leagues: in 
its way acroes the North Atlantic Ocean. The natural heat of 
the country lying so near the Tropic of Cancer is, therefore, 
tempered both by the rain-clouds, which hang over it from 
October to February, and during the spring and summer months 
by the south wind which comes over the snow, which lies per 
petually on the summits of the minor range of the Atlas moun- 
tains, producing one of the most agreeablo and fruitful climates 
in the world. The littoral vegetation is that of the Mediterra- 
ean generally. The olive, laurel, citron, almond and fig, 
and the myrtle, cyprus, oleander, white poplar and aloe, grow 
everywhere ; while the minor uplands (stopes and valleys) are 
covered with dense forests of tropical trees. Taking these phy- 
sieal facts into consideration, the cosmopolitan character of 
the order, and the fact that innumerable African plants, both 
Mediterranean and tropical, have become completely naturaliz- 
ed in India, it is probable that the Argan tree also will flourish 
iu India everywhere, but most in sub-Alpine tracts exposed to 
the sea breeze aud an annual rainfall of from 50 to 25 
inches. 

Tt would be most useful of course to encourage its growth in 
districts exposed to draughts. 

It will be observed, however, that it is very similaria its 
economic properties to the Mowah tree and Sapota plum. The 
Mowah is one of the noblest native forest trees of India, and is 
plentiful everywhere in Western India, at least in the Concans, 
‘on the Ghits, in Gujerat, and Rajwara, and if more of a tree 
like the Argan is wanted in India, it would probably be more 
profitable to encourage the extended enltivdtion of the indige- 
nous Mowah, than to squander money and time in the attempt, 
which might after all prove vain, to introduce anew and im- 
perfectly-known exotic. 


Retract from a Despatch from R. Drummond Hay, Her Majesty's 
Consul at Mogador, dated Mogador, 1st November 1878. 


The season here for sewing the Argan nut is during the win- 
ter months; it does not take longer to sprout than a melon 


SUBSTITUTES FOR BOXWOOD, 848 


seed. The tree is quite indigenous to this part of Marocco, 
growing only in the hilly districts lying south of the River Ten- 
sift (near to Suffee), and I am informed that all endeavours to 
cultivate the tree in auy other part of the country have failed. 
‘The soil in which the tree thrives is composed chiefly of lime- 
stone and sand. It will grow in-very rocky and strong ground, 
but I have noticed that the finest and most fruitful trees are 
those which grow in cultivated ground. 

Samples of the oiJ-eake and dry rind of the nut upon which 
cattle ave fed might interest persons desirous of cultivating the 
tree, and I should bave no difficulty in procuring and forward- 
-ing them if required. 


Report by Dr. G. Birdwood, C.S.E, dated 1st December 1878. 


T have examined these seeds. They are in prime condition, 
-and if forwarded to India forthwith by the outgoing mail, will 
arrive at the most favourable time for sowing them, at least in 
Bombay. They should be sent in the bag in which they have 
come, laid iu a strong deal box. Copies of all the papers relat- 
ing to them should be sent with them for the guidance of those 
to whom the rearing of the trees will be entrusted. I would 
venture also to suggest that they should be addressed to Bom. 
bay, from where they would be most conveniently distributed 
to the rest of India, 


Substitutes for Boxwood. 

Tux following extract from the “ Asian” will be read with 
interest. With regard to a substitute for Boxwood, we should 
be glad to kuow whether the wood of Gardenia latifolia, Aiton, 
has ever been practically tried for engraving, It is hard, 
smooth, even and close-grained, and not liable to split; and in 
ease it should be found to succeed, a large supply might be 
obtained from the Central Provinces, where it grows on the 
most rocky soil, and has at present little or no value. 

8. 

“More than half a century ago, Dr. Wallich, then Superintendent of 
the Caleutfa Botanic Gardens, sent home, we believe to the Society of 
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Arts, specimens of a large assortment of Indian woods, several of which 
attracted attention, but nothing more ceme of it. We had not then an 
organized forest conservancy department. This department, as we learn 
from the English papers, has recently despatched—not samples—but a 
consignment of logs of woods, the produce of our Indian forests. These 
Jogs are of irregular shape, some of very large size, and varied so far 
uy quality is concerned, for structural or manufacturing purposes. The 
collection realized feirly good prices et public auction. Some doubt has 
been expressed whether, though the prices may have been moderately 
good, as compared with those which prevail for similar other woods, the 
cost of transit may not be prohibitive, This remark may probably hold 
good as respects timber from our mountain ranges; bat, in these days of 
cheaper transit and low freight, the produce of the plains may be 
exported at # suiliciently profitable rate to induce the despatch of another 
consignment. Among other woods were logs of Box, the produce of the 
Himalayas. We believe that this Box is almost equal in quality to the 
produce of the Black Sea forests, but “the difficulty of transit from the 
mountains to the sea-board appears to be the great obstacle.” Could 
this be overcome, there is apparontly nothing to prevent its competing 
with the produce of other localities; the more so as Boxwood still con- 
tinues in sach great demand, and the price is so high, that engravers and 
artists havo boon endeavouring, but hitherto unsuccessfully, to introduce 
other kinds of wood in its place. Not very long ago it was reported that 
the Boxwood forests of Mingrelia, in the Caucasian range, had become 
well nigh exhausted; and that old forests, long abandoned, wero being 
explored in search of trees that might have escaped the notice of former 
proprietors, We have not recent statistics at hand, but some three years 
since rather more than 2,000 tons of Boxwood, valued at about £23,000, 
the produce of the Government forests in the Caucasus, were exported 
from Poti; but so large a quantity cannot be reckoned on for the future. 
At the same time 1,300 tons were shipped for Hugland from the south 
coaat of the Caspian Sea. But little Boxwood of any size is to bo 
obtained in England itself, and we are, therefore, necessarily obliged to 
dyaw our chief supplies from tho abovenamed localities. If, therefore, 
among our numerous kinds of woods, any one ot two could be found 
which would prove an efficient substitute for Box, a great desideratum 
would be gained. Among those hitherto brought to notice, some have 
been found, though close grained, to be too dark coloured, while others, 
possessing close grain and a lighter color, aro liable to split, which is of 
course an insuperable objection for engraving purposes. We remember 
seeing some notice of Sandal wood, raised on a rocky soil, having proved. 
to be the nearest approach, among Indian woods, to Boxwood, in work- 
ing quality, hardness, and durability under pressure. This was proved 
some time ago atthe School of Aris, Madras, where some blocks yielded 
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‘upwards of 20,000 impressions without being worn out, Whether thia 
‘wood was ever sent to England in order to see if it would prove s sub- 
stitute for Box in respect to quality and price, we have no means of 
knowing, but would be glad of information thereon,” 


[There are other treos in India besides Gardenia latifolia, which are 
worth trying, though that wood is perhaps the best. Most of the 
Bubiaces have a closed-grained wood, and the species of Randia, Gar- 
denia, and Zrora especially are worth notice. Murraya exotica from the 
Andameus has been tried, but i warps a good deal; omonoya eymphyl- 
Uiefolia from the Lower Hilla of Sikhim, where it is a commom small 
tree with much finted stem, is worth trying, as also might be Tecoma 
undulata, the ‘Lahura’ of the Punjab, and the Indian wild Olive, Olea 
Servuginen. The ‘Paser,’ Parrotia Jatquemontiana, and some of the 
Rosacee, such aa the Cotoneasters, have also hard close-grained woods, 
and our readers will probably be able to suggest more which are worth 
experiment.—Ep.] 


Secdlings of Buabange on old Charcoal Filns, 


Wate lately going through the Bamunpokri Plantation 
in the Darjeeling Terai, I was much astonished to find every 
here and there agmall patch of seedlings of the Duabanga 
sonneratioides, This troc, the Lampattia of Nepal, Kochan of 
Assam, Laichua of Chittagong, and Myoukgnau of Burma, be- 
longs to the natural order of Lythrariez, and is readily distin- 
guished in the forest by its large, curving, pendulous branches, 
with opposite, large, sessile leaves and terminal, big, fleshy 
flowers. But it is only lately that it has at all come into 
notice as being of auy value. In Burma it is very little used, 
almost never in Chittagong, Mr, Mann, in his Assam List of 
1872-73, speaks of it as having an inferior timber, sometimes 
used for canoes, and occasionally for ordinary domestic pur. 
poses, sothat in reality it is only in the Darjeeling District 
that its value is recognized and its timber sought after. In 
1874-75 it began first to be in demand for tea boxes. Up to 
thet time planters had drawu their supplies from the large 
Toon trees of the hills, which they then found beginning 
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to become rarer and rarer, and only to be discovered in more 
and more inaccessible spots. Louking about for woods which 
might easily replace Toon, Lampattia was hit upon, partly at the 
suggestion of the Forest Officers, partly by the advice of the 
Nepalese coolies, who well knew tho value of the wood in their 
native forests. And so it was tried, and one by one the old 
trees, both on private estates and to a certain extent also in 
the Government forests, whence in the four years ending April 
1878, Lampattia trees to the value of Rs. 2,600 were extracted, 
shared the fate of the Toon, and were fouud to be getting more 
and more scarce. There is still, however, plenty of the wood, 
and as the seedlings come up profusely on the banks of rivers 
and in cleared spots where the soil has been turned up, there is 
‘no fear of the supply getting very short. 

But to return to the patches at Bamunpokri: It has been 
the practice, while clearing dead wood as well as useless, old, 
badly-shaped and soft-wooded trees from the plantation, to 
sell to a neighbouring planter all this refuse material. The 
planter usually carried away to his factory the best pieces for 
fuel for his engine, and converted the rest into charcoal. 
Dotted about, therefore, over the plantation are the sites of old 
charcoal kilus, with, of course, a large quantity of refuse, 
charcoal dust, and burnt earth, and upon examination it 
turned out that it was on these sites that the Lampattia 
seedlings had come up in such profusion. Now, there would 
be nothing strange in this if the Lampattia were a common 
tree in the locality, but it is not so. The Bamunpokri 
Plantation consists of two plateaux, each with a gentle slope 
towards the south, and connected with each other by a rather 
steep hill side, The upper plateau is covered with dense high 
forest of big timber; the lower is the plantation, and was pro- 
pably, in the days before jim cultivation was kuown, a Sal 
forest. The slope between them is dry, with a southern aspect, 
und grows little beyond a fow Sal and a good deal of the 
Rhododendron-flowered Kachnar. But at the sides of the 
plateaux run rivers, which meet below, and oa the banks of these 
rivers arc forests of large trees of the more moisture-loving 
kinds, and it is there that the Lampattia is found, Clearly 
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then, the seed, which is very light and slightly winged, must 
have been brought by the wind from the river-banks, from a 
distance of nowhere less than half a mile, and scattered over 
the lower plateau, germinating only on the old charcoal kiln, 
the locality where it found its most faveurable conditions. It is 
strange, however, that it should not have germinated elsewhere 
onthe plateau. The soil, rich with the ashes of countless 
jungle fires, and only recently turned up by the hoe, would, one 
would have thought, have been very favourable for the germi- 
nation ; but no, it chose out in preference the old charcoal kilns, 
so that, wherever such are found, one can safely predict a 
crop of fine strong-growing Lampattia seedlings. 

Advantage has been taken of this peculiarity to make nur- 
series with charcoal kiln earth and attempt to grow Lampattia 
plantation, The seed bas often been sown before with every 
care, but has only partially succeeded, and it is pleasing to find 
at last some prospect at success. 

The tree grows extremely fast, very straight and strong 
when young, becoming in a few years’ time fit for poles, and 
probably in about 40 years fit for tea-box scantling. It has, 
usually, 5 rings per inch of radius, corresponding to 6 feet 
in girth at the age of 57 years. There is, therefore, no 
doubt that it should be encouraged, quite as much as ‘the 
Pithecolobium Saman, the Prosopis or the Argan tree of 
Maroceo. 

The wood is of a light brown colour, streaked with darker 
brown and yellow; it is rather light and open-grained, but is 
durable, makes fine planking aud does not warp. It is 
highly prized for canoes, and is now considered by some as 
good as Toon for making tea-boxes. 


U.S. G. 


Motes on the occurrence of the Ceak Borer Beetle in Assam. 

Simuttaneous with the establishment of the experimental 
Teak plantations at Kulsi, Assam, there appeared an insect 
which may yet cause considerable damage amongst the young 
Teak, although up to the present time its attacks have not been 
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very serious, only a small percentage of the trees having suffer- 
ed, and many of which recovered partially or entirely. 

The first symptom to be observed is the swelling just above 
the ground, or sometimes a couple of feet up, of the stem 
which is occasionally of a considerable size. 

On close examination, amall punotures in the bark may be 
noticed just beneath the swelling from which the excrementa 
of the larve exude, 

After a hot day, the young trees have « fading appesrance, 
though not invariably, and the leaves shrivel up. Frequently 
this symptom is, however, not present, and the young treo 
remaius apparently vigoruus until the larvae have bored their 
way so far into the stem that the tree is snapped off by the 
wind. The globular swelling is evidently the result of the 
efforts of nature to repair the damage, and is sometimes 
successful, insomuch that the tree continues to live and thrive, 
though with diminished vigour. 

On cutting over the stem and slitting it carefully open 
so as to bisect it longitudinally, the larva may be discovered a 
little above the swelling, in the cavity formed by its having 
eaten away the pith of the tree completely for several inches 
in an upward direction, The appearance of this coleopterons 
larva corresponds with that given in Dr. Ratzeburg’s “ Wald. 
verderher,” under the head Cerambyz, of which it is evidently 
# variety; it is yellowish-white, footless, and about 14 inches in 
length. It converts the pith of the tree into a kind of fibre 
aa it bores its way up, and it utilizes some of this fibre after- 
wards in preparing its cocoon, 

It appears usually in one and two-year old trees, but has 
also been found in trees of five and six years’ growth. Up to the 
year 1877 no perfect insect, or beetle, had been discovered, 
although the presence of the larvae had been noticed since 1873, 
In the end of March 1877, however, the Assistant Conservator 
of Forests, Gauhati Division, collected some sections of stems 
with the larve inside them, and had the satisfaction of finding 
them eventually transformed into beetles on the 2lst of June 
in the same yeor, having in the meantime passed through the’ 
intermediate stage of the Chrysalis. 
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These beetles are very similar to the “Cerambyx Carcharias” 
shewn in the colored diagram No. II. of Ratzeburg, only some- 
what smaller. 

Owing to the fact of the larvm being found in the young 
Teak all the year round and the variety of the perfect insect 
itself, it is believed that the beetle has a bieunial development 
only, which is the case with the Cerambyx mentioned by Ratze- 
burg. The treatment in vogue at the Kulsi Plantation is to 
coppice all young and badly-attacked poles, and encourage the 
growth of the strongest shoot from the stool by.removing the 
rest, when they appear. In the case of older and more vigor- 
ous trees, which do not appear otherwise sickly or fading, these 
are left alone, and often recover the effects of the borer’s visita- 
tion to all appearance at any rate although trees of the globu- 
lar swelling invariably remain, 

A. G. Min, 
Assistant Conservator of Forests, 
Gauhati Division. 
Kuxst Pranrarion, 
28rd February 1879, 


The function of the Pines and the March in the production 
ok Soil. 
(Continued from page 247.) 

The Pinus Ceméro, the ‘ Arolle’ of the Swiss Alps, is also 
called ‘ Auvier’ in French, ‘ Arve’ in German, and, though 
wrongly, for the name of cedar has been given it though no 
cedar is indigenous in Europe, ‘Keder’ in Russia. It pro- 
bably has many other names east of the Ural Mountains, 
It is a sporadic growing tree, found here and there in clumps at 
great elevations, and scattered in places everywhere from the 
Alps of Provence to Kamstchatka. It seems to like the most 
out-of-the-way and cold corners away from the action of 
man and his cattle. 

In France the Cembro is never found below 2,000 metres in 
altitude ; it is chiefly indigenous to the quiet zone, between 
2,000 and 2,200 metres, which also is inhabited by Marmots 

wl 
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It is most often found as scattered trees, here and there in the 
upper portion of the forests of larch and mountain pine. 
Under their protecting shade it has grown, and when they 
have later on disappeared, the ‘ Arolle’ alone at the limit of 
arborescent vegetation in its turn protects as rear guard the 
fovest whose upper limits are gradually getting lower aud lower. 
It is sometimes found growing gregariously, as in the forest 
of Ayes, whose very name comes from ‘Ayou,’ the patois 
name of the Arolle, and there it is the principal treein a forest 
covering 200 to 800 hectares of land, This little forest be- 
longs to the commune of Villars-Saint-Pancrace near Brian- 
gon, and is hidden im the depths of a volley, high up in the 
hills behind the great peaks, and on the promontory formed 
by the junction of two feeders of the principal stream, It 
has been much cut about and damaged by the axe and by 
grazing, and has been to a certain extent invaded by the larch : 
the largest specimens measuring one metre in diameter, and 
eight or nine centuries old, are close to the chalets of LaTorre, 
whither the cattle only go for pasture on the 15th July and 
remain only five weeks. 

The places in Europe where the Cembro is most abundant 
are in the Engadine and the German Tyrol. It is also found 
at the head of some valleys in the Carpathians and in Ural 
and beyoud that on the Altai hills, and round the Okhotsk 
Sea. 

The ‘Arollo’ is a fine tree, often 15 metres in height ; it has 
flexible branches, which bend but do not break under the 
weight of the thickest snow. Its soft, bright green needles, 
arranged in fives, give it some resemblance to the Weymouth 
pine of our gardens, but the leaves of the Cembro are much 
more abundant and closely set, and its rounded head is often 
but a mass of foliage where the forked-tailed Capercailzie 
loves to hide, and whence the sportsman finds it difficult to 
dislodge him. 

Tho bark of the Combro, fresh and green when young, 
and covered with little cells full of turpentine, becomes at last 
dry and of a reddish grey color. The numerous roots spread 
around the feet of the old Cembro, stretch themselves far in 
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fan fashion, lialf exposed and fixing the soil in the most safe 
way possible, 

The forests of Cembro prefer the fresh soils, and the glades 
are covered with bilberries and rhododendrons which serve as 
a home for the Capercailzie, the Chamois and the white Hare. 

The Squirrel and the Woodpecker abound, and break open 
the solid scales of the cones for the sake of the nut within, 
The inhabitants also collect these fruits, which are sought often 
as a help to the scanty fuod of those cold regions. ‘The seed, 
with a shell harder than that of a filbert, only germinates two 
years after its fall, and remains thus exposed to every cause of 
destruction ; the young plant remains weak during many years, 
frail and liable to be trodden down by cattle, so that the reproduc- 
tion of the forests, when once they have been reduced toa small 
uumber of trees, is almost entirely prevented. Here and there 
under the shelter of a rock, or between the roots of some light- 
foliaged tree, such as the larch, the last representatives of the 
species sometimes develop themselves by chance. Were it 
not for its longevity, we should know it no longer in France, 
and beyond purely cultural reasons, there is now some 
interest in preserving our few remaining Cembro pines, 

The Larch (Larie europea) is also a tree of northeru 
and cold regions. It forms a genus by itself among the 
Buropean conifers, and it has, by its non-verticillate rami- 
fication and its faculty of giving out numerous twigs, con. 
siderable relationship with the broad-leaved trees. Thus, in 
the fields of the Tyrol, larches may be seen with their branches 
cut off close to the stem and tall and thin like the Lombardy 
poplar, covering themselves with new branches along the 
whole length of the bole ; while in some forests this pruning 
operation gives the village firewood, while the stem ig only 
eut for building, the wood having often become by the process, 
knotty, misshapen and somewhat decayed. 

Like the spruce, the larch forms large forests at the limit 
of forest vegetation in Northern Russia and in the Alps, It will 
only grow wellin adry climate and under a clear sky, so 
that in the Alps it is chiefly found on the Italian side, and 
in Russia it is chiefly. found in the north-east, while the 
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spruce prefers the north-west with a totally different style 
of soil and climate. The European larch has several rela- 
tions in the world, the most importaut of which is the 
American larch, better known under the names of Hackmatack 
or Tamarack. In the French Alps, the larch is found between 
1,200 and 2,400 metres, and most common with a fresh 
northerly or easterly aspect. In some places still, the whole 
slope of a valley may be seen, covered with larch from the 
bottom of the valley to the line whero all tree vegetation ends ; 
the foliage is developed in spring at the time when the 
suow disappears from the ground at the foot of the trees, 
the forest gradually reclothes itself in verdure from the base 
to the summit, and sometimes it requires a whole month, 
from the middle of May to the middie of June, for such 
a forest to recover its full verdure. And then how fresh and 
tender is that verdure! Under the larches extends a green 
carpet sown with the varied hues of different flowers, and the 
foliage of the trees, of the same colour as the grass, covers itself 
with the red flowers which form later on the cones, while light, 
pure and gay, enters from every side. Life seems light like the 
air of the Alps, and there is nothing which can compare with 
the calm of these elevated regions, 

The larch is a slow-growing tree: after eight months of rest 
growth is awakened for scarcely four; and besides, the sum- 
mer is usually dry and the heat moderate. Those which 
add yearly one centimétre in girth are fine trees; bunt gener- 
ally about two centuries are requisite for trees to reach 14 
metres in circumference, and then they are only at middle 
age; later on, the back gets thick, the top dies, but the tree 
continues to increase in girth, Larches of a metre in dia- 
meter are not very rare, but they must be sought for in 
places well sheltered fromthe wind. A few years ago, might 
have been seen, on a promontory separating the Guil from 
the torrent of Riou-Vert, and belonging to the village of 
Saint Veran, the highest in the Alps, a [little hidden plateau, 
quite covered with big larches, containing about three hectares, 
and with trees whose stems had an average diameter of nearly 
one metre ; it was a very pretty sight, but many of the trees 
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have since disappeared. It is also in the same canton of 
Aiguilles, formed by the valley of the Queyras, that the most 
important extent of larch forest in France, comprising 5,000 to 
6,000 hectares, is found, That beautiful valley begins at 
the foot of Monte Viso, opens towards the west, reclosing 
itself with the exception of a narrow passage before joining 
that of the Durance, The meadows at the bottom of the 


valley rise to an altitude of 1,400 metres; the slope with . 


southern aspect is covered with vast pasture grounds, and 
the opposite slope is covered with forests. These forests 
belovg to the eight Communes of the valley, some of which, 
such as Molines and Ristolas, have their houses all built of 
wood provided with large balconies, of an uniform style, but 
blackened by time and the weather. 

The larch rarely reaches a height of 30 to 40 metres; 
usually it stops at half that size, 1t has often a slightly curved 
bole, very conical and branched low down ; its form is neverthe- 
less always regular, and the forest is usually of pure larch 
unaccompanied by any other species of tree, It reproduces 
itself easily, although slowly, everywhere that pasturage 
does not prevent it; it even invades fields which have been left 
fallow and abandoned pasture grounds: but, under the 
constant action of the flocks which are yearly sent up for 
the summer to the higher. regions, its upper limit is gradually 
descending lower and lower like that of all the forests of 
the Alps, In the Pyrenees, on the other hand, the forests 
of beech and silver fir, grazed over from below, seem gradually 
to ascend towards the inaccessible regions. 

In forests of larch, trees which have been dead for more 
than a century are frequently found, round which young 
growth is no longer to be seen, and who are now the last repre- 
sentatives of the forest which bas disappeared. In a forest in 
the valley of the Cervieyrette, which joins that of the 
Durance below Briangon, above the Céte des Chavres, was 
visible, 20 years ago, an enormous larch, short, quite dead, and 
having even lost all its bark, At 4 or 5 metres from the 
ground was a thick horizontal branch, and on this dead branch 
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lived a larch tree already of large size, about 70 years old, and 
deriving its nourishment from the decomposed wood of the 
parent tree, Can it still be living ? 


Hovest. Henudation and famines, 

Extract from a Paper entitled ‘ Irrigation regarded as a pre- 
ventive of Indian famines, by W. T. Thornton, Esq. C.B., 
read at the meeting of the Indian Section of the Society of 
Arts on February 22nd, 1878. 

I fear I have already detained this meeting too long, 
although as many persons present must be aware, I have only 
lightly skimmed the surface of my subject. If, then, I 
venture to claim attention for a minute or two more, it will be 
only in order to show how merely fragmentary my whole dis- 
course has been. It has been almost confined to. considera- 
tion of the best means of preventing water that might be bene- 
ficially diverted to the land from being carried uselessly by 
rivers to the sea, but no allusion has been made to the at least 
equal importauce of providing beforchand for detention of part 
of that water on the land, and for preventing it from ever reach- 
ing the rivers, Three-quarters of a century ago, immense 
tracts in Southern India were overspread with jungle, and the 
slopes of both Eastern and Western Ghats were almost uni- 
versally forest clad, but most of the level woodland has since 
then been cleared for cultivation, and the hills have boon 
stripped of their trees in order to suppy fuel for the railways, 
Contrary to what might have been expected, there is no evi- 
dence to show that the actual rainfall has decreased in conse- 
quence, but it is notorious that another and scarcely smaller 
evil has resulted. Formerly the water showered down from 
the skies was partially protected from evaporation by shelter- 
ing trees; its flow over the surface was mechanically resisted 
by standing trunks and fallen stumps, and by jungle-grass, 
mosses, fungi, and decaying leaves ; it had time to be absorbed 
by the upper layer of vegetable mould, and, after this was 
saturated, to siuk into the mineral earth below, and to fill 
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whatever cavities there might be still lower down, thereby 
converting them into reservoirs calculated to ensure the per- 
manence of natural springs. ‘What remained proceeded to 
replenish the tauks it met with on its passage ; and not till 
alt this was done did the residue find its way to the rivers, ond 
that at a comparatively tardy pace. Now, however, as a rule, 
the rivera are in violent flood for about as many days as they 
used to be for weeks in moderate flood. No sooner is there 
a copious fall of rain, thana perfect deluge scours the fields, 
washes off whatever slight dressing of mannre or other ferti- 
lising elements there may be on the eurface, often sweeps away 
the growing crops, or covers them inches deep with sand, 
breaches entire chains of tanks, and finally reaches the rivers 
in torrents, which destroy, or seriously damage, massive raile 
way bridges and still more massy anicuts. Wholly to obviate 
these gigantic mischiefs might, perhaps, be impossible, except 
by expedients more mischievous still, for no one would wish 
to see the corn and rice ficlds that have taken the place of jun- 
gles, replaced in turn by the jungles they have supplanted. 
Still, art and nature combined might easily, one would think, 
re-clothe with wood hills which nature once clothed without 
help from art ; there is all over India abundance of waste land 
op'which Government might, with profit to itself, form plan- 
tations ; and kindly counsel on the part of revenue and other 
authorities might everywhere persuade village communities to 
surround their fields with hedge-rows, and to convert district 
roads into shady avenues. This, however, is a topic on which 
I cannot now dwell, though I could not altogether forbear from 
referring to it with the view of suggesting that, however desir- 
able it be to extend irrigation to the utmost, there may, never- 
theless, be arrangements of a different kind that may go far 
towards doing away With the necessity for irrigation, 


ings in Teak Wood: Are they necessarily annual? 


In the number for January last of the Ivpran Fonesren was 
published a Memorandum on the rate of growth of teak by 
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Dr, Brandis, It was therein stated (see para. 8) that “ it 
is now established beyond dowbt that the concentric rings * * 
* * * * ¥ * * 
in the wood of teak correspond each to one year’s growth.” 
The italics are mine. Nowit is a well-known rule in logic that 
asingle particular fact to the contrary destroys the truth of a 
universal proposition. If, therefore, I bring forward only a 
single instance in which the number of rings in a teak tree was 
jm excess of the known age of the tree counted in years, the 
broad statement quoted from the memorandum in question falls 
to the ground. But it is not only one such instance that I 
have observed, but several over aud over again, so that it is 
impossible Ican be mistaken, In the hot weather of 1874, 
Tcopsed teak over an extensive area in the Punassa Reserve. 
In December, of the same year, a fire spread over a portion of 
this area, and killed, or badly injured, some of the coppice shoots 
that had come up in the preceding rains. Some of these shoots 
I cut off out of curiosity, intending to keep them as specimens of 
the vigorous early growth of teak from the stool ; many more I 
cat back to produce a new clump of sound, straight shoots in place 
of those injured beyond all hope of remedy, To my astonish- 
ment I found that about two per cent. of the shoots cut off had 
each two well-defined rings of wood. I say well-defined advis- 
edly, for they clearly were not what have been called spurious 
rings, which are occasionally observed even in European timber. 
Here there were shoots, barely six months old, which possessed 
two rings. I tried to account myself for this contradiction to 
received opinion, and the experience of such excellent authorities 
as Dr. Brandis and others. If T could have proved that, as 
often happens in our forests here, through the ravages of a 
caterpillar, the first flush of leaves had been destroyed and 
replaced by a new flush, then in the case of those shoots, in 
which the interval between the shedding of the old leaves and 
the appearance of the new was long enough to cause a cessation 
of cireumforential growth, a double ring for that year’s growth 
would be the result. This circumstance, however, could not be 
established with certainty, since the necessary special prelimi- 
nary observations were wanting. The following year, 1875, I 
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had occasion to cu6 back a number of injured shoots among the 
ye-growth of the coppice cuttings of 1871. Here, again, many 
shoots contained one ring in excess of the number of years in 
their age, and the cause of this apparent anomaly was of course 
less ensy to explain for the same reason as before. Since then, 
Thave observed ihe same auomuly over and over again, and 
I drew attention to it in some shoots that I sent to Calcutta 
with other specimens of forest produce intended for the late 
Paris Exhibition. Mr. Smythies, who collected the data for 
Dr, Brandis’ Memorandum, evidently ignored the remarks 
I made in the paper accompanying the specimens sent, or unin- 
tentionally overlooked them.* 

I think I have said enough to establish beyond doubt that 
two rings of wood may be produced in teak in a single year. 
The cause still remains to be ascertained, but it mnst in all 
probability be referred to an interval of repose, dividing the 
season of vegetation for the trees so affected into two distinct 
periods, The production of more than one ring of wood in a 
single year in many tropical trees and large climbers has beea 
ascribed to this cause by all writers capable of forming an 
opinion on the subject. And the probability of my position is 
still further strengthened by observation of a teak shoot, 
examined last month by Major Doveton and myself, which, 
although the growth of the south-west monsoon of 1878, has 
developed a new terminal shoot about a foot long, and has thus 
all the appearance of a sapling two years old. In this remarka- 
Dle instance, therefore, there was a eessation of longitudinal as 
well as circumferential growth, dividing the season of vegeta- 
tion into two entirely distinct portions, 

Before concluding this short note, I ought, for the benefit of 
those not acquainted with the teak forests of the Central 
Provinces, or of teak forests in other regions possessing similar 
conditions of soil and climate, to add a few words in expla- 
nation of a remark made en passant higher up. It is not 
uncommon for teak to be attacked over whole travis after the 
cessation of the south-west monsoon by a caterpillar, which 


* The remazke were overlooked. —Ep, 
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frequently destroys all the foliage. and leaves the trees entirely 
bare. If this occurs before the end of December, or, provided 
the soil is moist, even later, the trees soon cover themselves 
with new foliage, the interval between the fall of the old and 
the appearance of the new leaves varying, according to cireum- 
stances, from a few days to a fortnight, To quote one of many 
instances, in travelling towards the end of October 1875 from 
Harda.to Jubbulpore, I found the stretch of teak copse on the 
left bank of the Tawa River as denuded of foliage as if we 
were in the middle of the hot weather. When I was returning 
to Harda early in November, the whole forest was clad in 
bright green as far as the eye could reach, 


March 1879, EE. Farnanpaz, 
Asst.-Conar. of Forests, Central Provinces. 
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Sind Forests. 


Orrice or THe Inspecror-GaneraL or Forears ; 
Calcutta, the 19th January 1878. 


Ir may be regarded as certain that the Indus Valley Rail- 
way must draw a great part of the fuel required for working 
the line from these forests, and that consequently the demand 
for wood will increase considerably. 

The efforts of the Forest Department, therefore, must now 
be more than formerly directed to the regeneration of the 
forests, It seems to me that three measures should be con- 
sidered, which may tend to be useful in this respect. These 
measures are :— 

I—To acquire as large an extent of river frontage as pos- 
sible, and to take possession of all alluvium that forms in 
front of it, and on no account to permit any of this alluvium 
to be cultivated. It is well known that these fresh-formed 
lands cover themselves, where sufficiently high, with a com- 
plete crop, be it water-sown or wind-sown, of tamarisk, poplar, 
and (in Lower Sind) of babool ; and, if we could get 9 sufficient 
area annually of these new lands, they would regenerate the 
forest in the most efficient and economical manner, But this 
involves two conditions—no cattle must be admitted into these 
kachchas, and no land must be broken up in them for cultiva. 
tion. The temptation is great to make a good revenue from 
these rich lands, but then the young growth is lost. 

On the understanding that the whole of these new lands, 
which are at the disposal of Government, are maintained as 
forest, and carefully protected, the cuttings in the older part 
of the forest can be considerably increased. And, as a matter 
of course, whenever the riyer sets in upon old forest, the land 
threatened should be cleared early enough. No trees should 
be allowed to be carried away by erosion; they should be cut 


360 SIND FORESTS. 


and utilized. This will require special arrangements and great 
vigilance, for the river often sets in suddenly ina new direc- 
tion; but the task is not impossible, and the annual reports 
show that great progress has already been made in this res- 
pect, A careful account of all annual acquisitions of fresh- 
formed land should be kept; they should be numbered and 
entered as new compartments in the register, and the progress 
of the young growth on them should be recorded. 

The area of young growth annually acquired in this manner 
will be an important factor in determining the quantity of 
wood that may be cut annually over and above that threatened 
to he carried away by the river. 

IL.—'The river frontage at the disposal of Government is 
not sufficiently extensive to give a sufficient extent of new 
land in front. of it covered with young growth ; efforts must, 
therefore, be made to promote the regeneration of the old 
forest wherever cuttings have been made. The first step to 
secure this is to exclude cattle from selected blocks sufficiently 
Jong to enabie the young growth to come up. Experience has 
shown that, wherever cattle have been excluded, and the 
ground was sufficiently moist, an abundant crop of babool and 
other trees springs up from hand-sown or self-sown seed, 
The annual revenue from grazing has, from 1857-58 to 
1877-68, averaged Rts. 33,000, and during the three years, from 
1874.75 to 1876-77, it has averaged Rs, 35,700. 

Té is not necessary to sacrifice the whole of this revenue, 
for a portion of the forests may continue to be open to cattle, 
and pasture being scarce in Sind, it is not unlikely that nearly 
the same revenue will be obtained from a restricted area; but 
whether revenue is sacrificed or not, selected blocks must be 
closed absolutely against cattle, and must remain closed, until 
the young growth is sufficiently advanced to be beyond the 
reach of cattle. I say, advisedly, selected blocks must be closed, 
for on dry ground, not moistened by overflow or percolation, 
the exclusion of cattle would not do much good. It is, how~ 
ever, for consideration whether it will pay to carry water to such 
lands, and in such cases cultivation would be in its place, as a 
temporary measure, in order to cover the cost of irrigation. Dr. 
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Schlich, while in Sind, I believe, initiated a system of raising 
babool and poplar in lines on fields, which yield their crop 
during a series of years, being irrigated until the young trees 
are sufficiently advanced to be left olone. In this manner 
the area covered with young growth may be considerably in- 
creased. 

TI.—It is obvious that the quantity cut annually in Sind 
roust be regulated by the quantity annually produced; and, 
broadly speaking, we may say that the quantity of woed ent 
annually must depend upon te areas stocked with young 
growth of different ages. Each annual report should contain 
sufficient information to satisfy Government that 9 sufficient 
area of land is under young growth, be it self-sown in new 
lands, or produced on old lands by the keeping out of cattle 
{and fires, as a matter of course) and by irrigation. These 
considerations should regulate the quantity of the annual 
yield, As regards the localities where cuttings should be 
made, it has already been pointed out that loss of forest by: 
erosion must be anticipated by cutting, and this will yield a 
considerable quantity of material. Otherwise I think that the 
general rule should be laid down, that no cuttings should be 
made in leealities which are not protected against cattle and 
fires, and which are not sufficiently moist, naturally or by 
irrigation, to warrant the expectation that under due protec- 
tion and proper management a good stock of young growth. 
will spring up, It should be carefully considered whether 
forest administration in Sind is sufficiently advanced to admit 
of a strict observance of these principles. There may be out- 
lying pieces of dry land which it may not be found expedient 
to maintain under forest, and which may be cut, therefore, 
without regard to reproduction ; but, as a rule, cuttings should 
be made in such places only where there is good ground to 
expect that young growth will come up on the clearances 
made, excepting ouly where the land is threatened by erosion, 


The preceding remarks contain nothing new; they are based 
on the suggestions made in my Report on the Sind Forests 
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which ! had the honour to submit to the Bombay Govern- 
ment in February 1869, on the proposal made by Dr. Schlich 
while Conservator of the Sind forests in 1871 and 1872, and 
on the proposals made and progress reported in Mr. Camp- 
bell’s annual reports, 

These last-named reports, indeed, show that considerable 
progress has already been made in the direction here indicated. 
It may, in conclusion, be useful to state a few figures which 
are taken from my report of 1869, and Mr. Campbell’s report 
of 1875-76. These figures will show that, apart from the 
three measures suggested to promote the regeneration of the 
forests, it is imperative to increase the area of the Sind forests 


very largely, 
‘The area of the Sind forests waa 
In 1869 ae « 917,245 acres, 
yy 1876 ae ws. 852,041, 


During the four years, from 1872-73 to 1875-76, the losses 
and gains by the action of the river were as follows :—~ 


Gained aes «48,005 acres. 
Lost Gee ws 26,873, 
Excess gain or w+ 21,182 acres. 


But, as the Conservator explains, all the new land con: 
sists of banks of mud and sand of little present value, while 
part of the land lost was covered with valuable forest. 

Therefore, the whole of the gain of 48,000 acres cannot be 
classed as young growth: some of it may be carried away 
before it is raised sufficiently to become stocked; but whats 
ever of it remains, may probably mostly, if duly protected, 
become covered with young forest. 

To addition to this area, whatever that may turn out to be, 
the Conservator reports that 54,500 acres of old forest are 
closed against cattle and under treatment to promote repro= 
duction. These operations are of comparatively recent date, 
a commencement having been made in 1878 with 513 aeres; 
but there seems good reason to hope that, if these operations 
are steadily continued, a considerable proportion of the forest 
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area will, in a few years, be stocked with young growth, Cut- 
tings may then, asa rule, be restricted to. the areas under 
treatment and to the areas threatened by erosion. It should, 
however, be stated at once that the time fixed for closing 
these areas placed under treatment (5 years) will be found to 
be much too short to.do any real good. But that will easily 
settle itself afterwards. : 

The yield of the forests has been as follows, expressed in 
cubic feet of solid wood :— 


1866-67. | 1867-68. | 1874-75. | 1875-76. 


Cub, ft. | Cub, fi, | Cub. ft. | Cub. ft. 


Timber and building wood ...| 168,680 | 156,629 74,209 94,248 
Firewood oe ww» | 1,494,860 | 1,486,849 ; 1,977,680 | 1,936,750 


1,668,540 | 1,643,478 | 2,051,889 | 2,080,993 


As far as these figures go, they indicate that the demand for 
timber and building wood has diminished, but that for fire- 
wood the demand has increased considerably. So far, ‘how- 
ever, the increase here shown, has not yet been materially 
affected by the requirements of the Indus Valley line, and 
it may well be that the demand will double within a few years. 

Now, it is quite impossible to say, while the forests are in 
their present condition, what the yield of the present area of 
852,000 acres will be: their yield 10 years ago amounted to 
5S cubic feet per acre per annum, and in 1875-76 it was 
nearly 6 cubic feet, That isas yet a very small yield: but 
the matter would be different if the material removed were 
to rise to 85 or 40 lakhs, or to more than 10 cubic feet per 
acre per annum. It is by no means certain whether such 
a quantity could, with safety, be taken from the forests in 
their present condition. 

Under these circumstances the only thing to be done is to 
endeavour considerably to increase the area of the forests, 
The Conservator reports, in his report for 1874-75, that he 
had proposed the addition of 80,000 acres in the vicinity of 
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the line north of Sukkur; this isa move in the right ditec- 
tion, and every effort should be made to increasé the area by 
the addition of large, compact blocks of forest land where 
wood can advantageously be produced. 

It is not here the place to discuss the important question 
how to stimulate tho consumption of timber and building 
wood from the Sind forests, which, as a matter of course, 
pays much better than firewood. The cultivation of sissoo 
and bamboos is a move in the fight direction ; and it isa 
matter for consideration whether the production of the poplar, 
mixed with the tamarisk, should not be encouraged, as the 
demand for this wood in Sind is likely to be greater than for 
babool, which is hard and difficult to work. 

As regards fuel, attention should be given to the Kundi (Pro+ 


sopis spicigera) which is valued as railway fuel in the Punjab, 


which is more hardy, and requires less water than either 
babool, poplar or sissoo, and which reproduces well as coppice 
wood. 

The chief suggestions submitted in these remarks may be 
summed up as follows :— 

Endeavours should be made to increase the area of the 
forests, particularly with the view of obtaining a longer river 
frontage. 

Efforts must be maile to stock as large an area as possible 
with young growth, both on new lands and by special protec- 
tion and treatment in the older parts of the forest. 

Cuttings should, as a rule, only be made on the specially 
protected blocks, except where the forest is threatenetl by 
erosion. 


D. B. 


—~—perer earn re 
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Memorandum on the supyly of Bailteay Sleepers of the 
Bimnlaynn Pines impregnated i India, 
By D. Branpza, 
Inspector- General of Forests. 


Darep Sina, the 21st October 1878, 


In June 1877, the Government of India, in the Pablic 
Works Department, suggested special consideration of the sub- 
ject of the supply of indigenous timber for railway purposes, as 
at that time it was supposed that the war in Europe might pos- 
sibly interfere with the supply of sleepers for railways in 
India. 

2. The result of the enquiries then made, and of ail the 
information which was previously at the disposal of the Govern- 
ment of India, is that the supply of timber sufficiently durable 
for railway sleepers in India is not sufficient at present to meet 
the requirements'for construction and renewals, and will not be 
sufficient until the forests in charge of the Forest Department 
have grown up, and this will not be for a long series of 
years, 

3. The principal woods which are sufficiently durable for 
this purpose ate teak, sdi and deodar. The statements append- 
ed to this Note show the number of sleepers furnished to 
State Railways since 1870 by the Forest Departments in the 
Punjab, the North-Western and Central Provinces until the 
Ast April 1878, and in Bengal and Burma until the ist April 
1877. These statements do not exhibit all that has been done 
in this respect by the Forest Department in these provinces, for 
much timber sold by them which was afterwards used by the 
railways was sold in the shape of logs, and not in the shape of 
sleepers, and is therefore not entered in these returns. Nor do 
these statements give the cubic contents, for a portion were 
broad and a portion were narrow-gaugy sleepers, 

From a detailed statement lately received from the Director 
of State Railways, Central System, it appears that the following 
quantities of different kinds of timber were received on tho 

x1 
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Rajputana, Sindia, Holkar and Neemuch State Railways up to 
the 30th September 1877 :— 


Number of 


Kiwos oy Tncoen, loopara, | Cubic fect. 
Deodar v.| 1,478,759| 4,450,262 
Chir (Pinus longifolia) (or sonotea) ai 2,000 6,044 
Ohir (uncreosoted) - 11,830 88,658 
Kail (Pinus egcelsa) ww : a 2,628 3,603, 
Greosated pine feom Europe ne is 561,919] 948,237 
Teak 8,245, 8,826 
Dhaura (Lagsratriomia parifiors and a Asogeicne 

latifolia) ‘i 3,088 9,819 
Hardu (Adina cordifolia) 2:396 3,594 
‘Anjan (Hardwiokia binata) 2167 3,250 
Bija edl (Prerocarpus Mareupium) oe 976 1,464 
Other woods .., ‘aie ore nh 58,818 96,059 

Torax ..,| 2,121,815] 6,868,496 


4, he chief object of these statements is to show the rela- 
tive importance of the different deseriptions of timber ; and it 
will be seen at a glauce that of indigenous timbers, deodar, teak 
and sd/ have been the chief kinds supplied. There are numer. 
ous other durable woods; but some of these are so hard, heavy 
and difficult to work, that they are not in favour with railways, 
such as Anjan (Hardwickia binata), Babul (Acacia arabica), 
Sundri (Heritiera littoralis), Mowah (Bassia latifolia} and Iron- 
wood (Xylia dolabriformis). Others are not sufficiently abun- 
dant, and are too valuable for the requirements of the local 
population to be available for railway sleepers. To this class 
belong Blackwood (Dadbergia latifolia), Sissu (Dalbergia Sissoo), 
Bija Sal (Pterocarpus Marsupium), the species of Artocarpus, 
and numerous other kinds. 

5. Lhave no doubt that eventually some woods, which are 
abundant, though they are not as durable as teak, s4] and deo- 
dar, will be used to some extent; and that by careful seasoning 
and cutting them at the right time, their durability can be 
somewhat increased, but this source cannot be regarded as of 
great importance, To this class of woods belong, among others, 
Saj (Terminalia tomentosa), Dhaura (Anogeissus latifolia and 


Lagerstrémia parviflora), and the other epecies of Lager- 
stromia, 
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6. Speaking broadly, it must he acknowledged that, in con- 
sidering the supply of indigenous timber for railway purposes, 
we must limit our enquiries to teak, sil and deodar. 

Large supplies of teak timber for railway purposes can at 
present only be expected from Burma, the forests of North 
Kanara, and to a smaller extent from the forests in the south- 
eastern districts of the Central Provinces, Bastar and other 
Native States adjoining them. But the high price which teak 
commands will always prevent its being used, except locally, on 
eny large scale for railway sleepers. Teak sleepers are, and will 
doubtless chiefly be, used on railways in Burma, and to a small 
extent on some of the lines of South and Central India, as well 
as in Bengal, a short distance inland from Calcutta. But for 
the great Railway system of Northern India, teak sleepers can- 
not be thought of. 

7. ‘The supply of mature sl timber in the forests under the 
control of Government is very limited at present. The sil 
forests of Bengal are expected eventually to yield avery large 
annual outturn, and may, 50 years hence, be found sufficient to 
supply the requirements of all railways in Lower Bengal; but 
at present large cuttings are not possible. The forests of the 
eastern districts of the Central Provinces will furnish sleepers for 
renewals on the lines within easy reach of Jubbulpore, and 
perhaps for the line intended to be built eastwards from Nagpur, 

8. The sAl forests in the Sub-Himalayan tract of Oudh and 
the North-West Provinces do not contain mature timber enough 
to do more than supply local demands, and cannot, for many 
years to come, be depended upon for large supplies of railway 
sleepers. 

The only extensive sil forests which can be expected at the 
present time to furnish large supplies of railway sleepers are 
those in Nepal; the authorities in charge of these forests are 
most anxious to develop the export of timber which ‘ean be 
floated down by the numerous feeders of the Sarda, the great 
Gonduk and the Ganges rivers, and the Railway authorities 
will do well to utilize this source of supply to the utmost, The 
supply from this source ought to furnish renewals for « portion 
of the Oudh and Rohilkhand lines, and for the East Indian 
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Railway below Allahabad, and sleepers for construction of pro- 
vincial railways in Lower Bengal. 

9. As regards deodar, matters are similar. The quantity of 
mature timber in the forests, leased and British, under the con- 
trol of the Forest Department of the Punjab and the North- 
‘Western Provinces, is very limited, and has been so much di~ 
minished by heavy fellings to supply sleepers for the Rajputana 
and Punjab lines, that cuttings must, for many years to 
come, be reduced considerably, and no considerable scp> 
ply of sleepers can be expected from that source. Small 
quantities may be obtained from Native States hetween the 
Beas and Tona rivers, the forests of which are not leased by 
Government, but the largest supply must be expected from 
Kashmir, The deodar forests. in that State should be drawa 
upon largely for the extension of the Northern Punjab State 
Railway, and they may furnish renewals for the Sind, Punjab 
aud Delhi, and part of the Indus Valley Railways. 

10. These axe the chief sources of indigenous sleeper-supply, 
It will be understood that I have purposely limited my remarks 
to general results, but they can be relied upon for. practical 
purposes, Smalk supplies of durable sleepers may here and 
there be obtainable otherwise, bnt the sources, mentioned are the 
only ones which can be, depended upon for large quantities, 

ll. At the presont time, I understand no. diffenlty is exper 
rienced in the supply of sleepers for construction and. renewals 
on, the State Railwaya and guaranteed lines. Both iron, and 
oreosoted pine sleepers. aro obtained in sufficient quantities, aud 
at exceedingly low rates from, Eurepe at the present time, 

Thus, with the supply from Europe, and the existing indi- 
genous sleeper-supply, the present requirements of the. rail- 
ways are fairly met, But these sleeper-requirements. must 
inerease on account of the contemplated extensions, and the 
increase of renewals on the older lines, The renewals on the 
East. Indian Railway. alone fluctuate between 150,000. and 
200,000 broad gauge sleepers annually, and will soon reach 
200,000 sleepers a year. It would probably be.an. edvantage 
to that line if the renewals of the upper portion above Allaha- 
had could. be-provided from indigenous sources, 
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12, Even with the present cheap rates and the abundant 
supply of sleepers from Europe, there must be a partion of 
the inland districts of North India, for which it would: be 
desirable to have a supply of sleepers on. the spot from the 
Himalayan and sub-Himalayan Forests, I am aware that it 
is considered desirable, gradually, to substitute iron for wood 
sleepers throughout India, and that it is hoped that the Bengal 
Tron Warks will he equal to supply a very large. proportion of 
the sleepors that will bo required by railways in India. But, 
whether the iron-sleepers come from England or from Bengal, 
there must be certain lines in the inland districts of North 
{ndia for-which it would be both convenient and economical 
to have locat sources of sleeper-supply. 

33. And in an undertaking of such magnitude and rapid 
growth as that of the Indian Railways, it certainly will he 
prudent not to rely upon one seurce of supply alone, but-to 
have a second source of supply to fall hack upon, and thus to 
Jeave a broad margin. for accidents and unforeseen:contingeugian. 

14, Almost simultaneously with the construction of’ the 
first: vailways in. India, the idea was started of inorensing the 
durability of Indian woods: by impregnating them with. anti- 
septic substances. The. experiments. made in this. respect have 
been. numerous, and an-account of: them is given in: paragraphs 
24 to 40 of Dr. Warth’s report of September Jast. The re> 
sults ave not thus far been satisfactory; nevertheless; the 
impregnation of indigenous timber with. untiseptic substances 
is the chief measure by which, for certain districts: of North 
India at least, the supply of: durable indigenous sleepers.can 
be considerably increased. 

15. In a report submitted to Government in January 
1863, on. the supply of indigenous. sleepers in India, F drew 
attention to the necessity of testing the Himalayan pines in 
a systematic way as regards their impregnation with antisep. 
tie substances; and I then said “the question is. one: of ex- 
periment, and the. sooner this experiment is made on a smfi- 
ciently large scale, the better” 

16. Ina later report on the same subject-of: April 1870; 
I submitted my views on this subject as follows :— 

“To supplement the supply: of. woods. which are naturally 
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durable, it will be necessary, I believe, to undertake, on a large 
scale, the impregnation of the inferior pines with antiseptic 
substances. The species which I have mainly in view, and of 
which there are extensive forests, either leased or British, are 
the following :— 

(1) Pinus longifolia. 

(2.) Pinus excelsa, 

(8) Abies Smithiana (Himalayan spruce.) 

(4.) Abies Webbiana (Himalayan silver fir.) 

“Phe larger portion of the forests of these kinds are at 
present without any value, there being no considerable demand 
for these woods, and any measures that will increase the de- 
mand will, in many ways, have a beneficial effect upon the 
management of the forests. For instance, in those tracts 
where the deodar is mixed with the inferior pines, the forest 
cannot be worked in a satisfactory manner if felling operations 
are limited to deodar; and in: other parts, it will not pay to 
make roads and slides, unless a large quantity. of timber is 
available for removal from one locality. 

“Tn short, if we can manage to utilize the extensive forests 
of the inferior kinds of pines, it will be possible to place the 
working of the Himalayan forests upon a much more satisfac. 
tory footing. This is an advantage: independent of increasing 
the supply of timber.” 

17. In 1875, the Government of India placed Dr. H. 
Warth, Collector of Inland Customs, Mayo Salt Mines, on 
special duty to work up the information which I had collected 
regarding the impregnation of timber, and the result was a 
report on the subject, which was published in the Inptan 
Foresten of July 1876. 

In 1876, when Dr. Warth was at home on furlough, he was, 
at the suggestion of the Government of India, directed by the 
Secretary of State to examine certain impregnation works in 
Germany and Austria, and particularly to report upon the 
experience gained in these countries regarding the durability of 
sleepers impregnated with chloride of zine and sulphate of 
copper. His report, which. was dated December 1876, was 
printed in England. 3 

And in July of this year, Dr, Warth was again, by the order 


a a tee Mi een 
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of the Government of India, placed upon special duty to 
prepare estimates for setting up works for impregnating the 
Himalayan pines with metallic salts, This last report is dated 
14th September 1878. 

18. As stated in paragraphs 28 and 29 of Dr. Warth’s 
last report, a pneumatic apparatus for impregnating sleepers 
of Pinus longifolia with creosote was set up at Aligarh in 1868, 
and was worked successfully for some time. he creosote 
was imported from England, and its cost at the works is re- 
ported to have been from 4 to 64 aunas per gallon, not count- 
ing the cost of the iron tanks in which it is imported, and 
which, to the extent of the supply then obtained, were utilized 
or sold for full value. With a large steady annual supply of 
creosote, however, the disposal of these tanks for full value 
would be difficult, and this would increase the cost of creosote 
considerably. Even at the rates mentioned, the cost, reported 
from one rupee to two rupees two annas per sleeper, would, 
as a rule, be prohibitory. For the present, therefore, the idea 
of using creosote must be given up, though it is not impossible 
that hereafter it may be manufactured in India, The next 
best substitutes for creosote are certain metallic salts, viz., cor- 
rosive sublimate, sulphate of copper, and chloride of zine, 
The result of the experience regarding the preservative power 
of these substances is recorded in the three reports submitted 
by Dr. Warth on the subject, and particularly in paragraphs 
10 to 18 of the memorandum of September last. There is 
every reason to believe that those substances will prove effec- 
tive in India, provided the processes are applied with due care 
and with due consideration of all circumstances, particularly 
as regards the drying of the sleepers after impregnation. Re- 
garding the cost of the process, reference is requested to para- 
graphs 41 to 58 of Dr. Warth’s present report, which shows 
that with an aunual outturn of 200,000 sleepers, the cost, 
including the cost of the metallic salts, will amount to 8 annas 
per broad-gauge sleeper. 

19. There is good ground to believe that it will be pos- 
sible to deliver annually 200,000 sleepers, or a larger quantity 
of the species mentioned above, at the impregnating works, at 
rates varying from Rs. 1-8 to 8, and that it will be possible to 
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sell the impregnated sleepers at the works at Rs, 8-8 a piece 
all round. This estimate relates to broad-gauge sleepers ; but 
it can only be maintained if the demand is steady, so that alk 
operations can be arranged accordingly. A fluctuating demand 
and sudden irregular indents for the delivery of large quantities 
at short notice must always vosult in increased cost of the sleepers. 

20. The question now arises, whether at the rate named 
there is any prospect of selling annually 200,000 broad-gauge 
or their equivalent in metre-gauge sleepers in North India. 
In estimating the annual sleeper requirements of the lines in 
North India, it has been assumed that sea-borne sleepers can 
compete with indigenous sleepers to a distance from the port 
of from 500 to 600 miles, Thus, it has been assumed that the 
Bajputana line will be supplied with sea-borue sleepers as high 
up as Ajmere, and the Holkar and Neemuch lines as far as 
Neemuch. The Indus Valley line, the Great Indian Penin- 
sula and East Indian Railways have been entirely omitted 
from the calculations. 

21. The following statement shows the length of lines in 
North India open on 30th June last, and those in progress on 
that date, all those lines or sections of lines which, it is pre- 
sumed, can be supplied economically by sea-borne sleepers 
being excluded :— 


Length of lines open and in progress on the 30th June 1878. 


Oren on rae 80mm 


JcnE 1878. 
Lines of Railway. = 
ines o! 7: 3 é 
ge 
‘Mites. 
Panjab Northern State Railwa: 103* 
Matire-Hothras ... 
Rajputana (to 
Scindia (to Gwelior) 
Neemuch (to Neemuch) aubanaes 
Oudh and Rohilkhond {whole 
line) cy an rn 8 
Sindh, Punjab and Deli, Rail- 
‘way (to Multen) 558 siteseken sft apace PA cee 
Total we} 1,984 429 u5 188 


* 103 miles, metre-gauge, line open on 30h June. The broad-gatge line 
108} mlies, was opened on 6th October 1878. 
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22, The experience gained on the Hast Indian Railway jus- 
tifies our estimating the life of a heart-wood sleeper of sil at 
14 years; but taking the sleepers now in use all round, 12 
years may be taken as the average duration of sleepers, Ac- 
cordingly, assuming one-twelfth as the annual figure for 
renewals, we have the following :— 


Length of lines open | Requirements for re 


Gauge. on the §0th of Sune | newals in length of 
873. line. 
Miles. Miles. 
Broad .., “6s Pe 1,234 103 
Metro ... ae ib 429 36 


In these estimates no renewals are included for the lines now 
in progress and not yet open for traffic. 

23. As regards new constructions, we may assume that 
during the next five years, 50 miles annually on the broad- 
gauge will be built in the Punjab, and 100 miles on the narrow. 
gauge in the North-Western Provinces, If we add to this the 
renewals, we find the total annual requirements of sleepers in 
round numbers as follows :— 


Sleepers, per mile, | Total sleepers. 


Broad 1,800 270,000 
Motre 1,800 243,600 
Total 285 3,600 518,000 


24, The following statement shows the cost of iron and 
wooden sleepers per mile imported by sca at the limits 
of land transport here assumed. The cost of the land trans- 
port is estimated at Rs, 15 per ton for 500 miles, which 
ig equal to /, pies per maund per mile, This is rather too 
low an estimate, but it is adopted here in order to be on the 
safe side. 

yl 
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Cost of imported sleepers per mile of line at sea-port ‘and ups 


country. 

Sleepers of iron OnnosoreD 
and wood im-| 10K ror PINE 
ported from | PHBBPERS. SLEEPERS. 
England at 

present prices, |] 

per mile of) Broad. |Mfetre-|Broad-| Metre 
single line, gangs. | gauge.|gange.| gauge 
Weightofsleep- ; 
ersintons ...| 146] 66 | 1251 55 
A Cost at sea 

‘port. Bs | Re} Bs | Re 

(Reported pro- 

sent rates) ... | 12,000 | 5,496 | 4,730 | 2,606 
B.—Transport 

by rait— Be, | Rs | Rs. | Re 
‘To Multan... 2,650 | 1,198 12,269 y80 
»Ajmere ... | 2,667 1,206 |2,984 | 987 
wNoomuch ...| 2,615 }1,182 2,238 | 967 
»Jubbulpore | 2,694 /1,217 |2,906 | 996 
» Allahabad ... | 2,470 |1,117 12,115 | 914 
A+ B—~Costof 

sleepers per 

mile of single 

tine— 

At Multan ... | 14,650 | 6,694 /6,099 | 3,586 
» Ajmera ... | 14,667 16,702 | 7,014 | 3,598 
» Neamuch ... | 14,615 {6,678 |6,968 |3,573 
»Jubbulpore 7 14,694 | 6,718 |7,086 | 3,602 
» Allahabad ...| 14,470 | 6,618 | 6,845 | 8,520 


Distance vid 


Indus Valley and Sindh 
Ruilways 
Bombay, Baroda a1 
Central India and 
Western Bajputana 
Railwaye 
Gireut Trion Peninsula 
and Holkar Railways. 
Great ase beatae 


East Testa Bailwey 
from Howrah, 


Miles, 


605 


25. It has been stated above that it will be possibla to 
deliver broad-gauge impregnated sleepers at the impregnating 
works for Rs, 8-8 per sleeper. At 1,800 sleepers per mile, this 
would amount to Rs. 6,300 per mile, It will be explained 
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further on that the works will probably be sot up near Delhi on 
the Jumna, and at Rajghat on the Ganges river ; and it is 
obvious that from these points, or from points similarly situated, 
sleepors at Rs, 3-8 a piece (broad-gauge) will, even at the pre- 
sent low prices, compete successfully against sea-borne sleepers. 

And it may bo assumed as certain that creosoted pine sleep- 
ers will long continue to be imported at the rate of Rs, 2-8 per 
broad-gauge sleeper, but that the rate will again approach the 
usual one of Rs. 4, 

26, Under these circumstances, it may reasonably be ex- 
pected that the lines mentioned, the annual sleeper 
requirements of which during the next five years have been 
estimated at 270,000 broad, and 243,000 narrow-gauge, will be 
chiefly dependent upon the supply of indigenous sleepers, and 
these are, as already explained, the following :— 

(1) Sal sleepers from Nepal, 

(2) Deodar sleepers from Kashmir, 

(3.) Impregnuted pine sleepers from the Jumua and Ganges 
rivers. 

Yt cannot be expected that sil and deodar sleepers (broad- 
gauge) will ever, to any large extent, be delivered at Rs. 3-8 per 
sleeper ; they will always command from Rs. 4 to 5 delivered 
on the line, 

Therefore, it is likely that at the rate mentioned (Rs. 3-8), 
there will be a certain demand during the next five years for 
at least 200,000 broad-gauge, or the equivalent of narrow- 
gauge sleepers a year. And it is obvious. that a rise in the 
cost of sea-borne sleepers, and any increase in the import 
trade up-country which will raise the cost of carrying sea- 
borne sleepers inland, must necessarily increase the demand 
for indigenous sleepers. 

27. It is impossible now to predict whether the pine sleep- 
ers proposed to be impregnated with metallic salts will attain 
a durability equal to that of sal and deodar sleepers or of 
ercosoted pine sleepers imported from England. This is tho 
chief element of doubt in the matter; but the experience 
gained on this subject in Europe justifies the assumption that 
the difference in the life of creosoted sleepers and of sleepers 
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properly impregnated with the metallic salts named, will not 
be very considerable. 

It has been proposed, in the first instance, to import from 
Europe, and lay down in India, a quantity of sleepers im- 
pregnated with sulphate of copper and chloride of zinc, and 
not to set up impregnation works, until the duration in India 
of sleepers thus impregnated has been determined by actual 
experience. It must be remembered that, if this plan is follow- 
ed, 10—15 years at least must elapse before a reliable result 
can be obtained in this respect ; and within this period, diff- 
culties in regard to the sleeper supply in the inland districts 
of North India are sure to arise, which it may then perhaps 
only be possible to avert by cutting the last remaining stock 
of mature s&land deodar in the Government forests. Such a 
contingency must by all means be avoided ; the few remain. 
ing forests under the control of Government in Northern 
India, which still contain large quantities of mature sil and 
deodar timber, must now be worked with sole regard to their 
maintenance and improvement as permanent sources for the 
supply of these woods ; and, if this is done, large supplies of 
these woods will not be possible for many years to come. It 
seems to me that rather then risk being compelled to cut the 
last remaining stock of mature s4l and deodar in the Govern- 
ment forests, it would be wiser to risk the comparatively small 
capital outlay which the establishment of impregnation works 
in India involves. In paragraph 55 of his report, Dr. Warth 
estimates the total capital outlay on account of these works at 
Res. 1,19,000, and his estimate is liberal in every respect. 

28. It has been suggested to procure 40 miles of sleepers, 
viz., 20 miles impregnated with chloride of zine and 20 miles 
impregnated with sulphate of copper. According to the figures 
entered in paragraph 23, the cost of a mile of creosoted 
sleepers (broad-gauge) from England in Upper India amounts 
to Re, 6,900, and it is not likely that sleepers impregnated 
with metallic salts, which must be procured specially for the 
occasion from the Continent of Europe, will be obtained for 
lesa, The experiment, therefore, will cost Rs, 2,76,000, and 
it could not well, with any resaonable chance of success, be 
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made on a smaller scale. But the result of the experiment 
will not necessarily give a reply to the question whether sleep- 
ers of the Himalayan pines, impregnated with special regard 
to the requirements of the climate of Upper India, will prove 
sufficiently durable to be employed with advantage. In the 
impregnation with metallic salts in a watery solution, the dry- 
ing of the impregnated sleepers will probably be the chief 
difficulty to be contended against in India, and the process of 
drying the impregnated sleepers will require special care in the 
works proposed to be set up. If, for instance, the sleepers 
impregnated in Europe with sulphate of copper and chloride 
of zinc were not properly dried, they would split and thus 
prove unsuitable. Again, some of the Himalayan pines will 
probably be found to be more useful sleeper woods when 
impregnated than the European woods which are ordinarily 
used for impregnating with metallic salts, 

29, The total cost of Himelayan pincs impregnated in 
India for 40 miles of broad-gauge line will, at Rs, 3-8 per 
sleeper, be Rs. 2,52,000. The laying of these as an experi- 
ment will, in due time, give a more direct and practically useful 
result than the sleepers procured from Europe : and if, as I 
have no doubt will be the case, impregnation in India proves 
successful, almost any quantity of sleepers thus impregnated can 
be turned out annually, for the forests of the species mentioned 
are very extensive, well-stocked, and nearly untouched. At 
present they are almost valueless for export. I submit that 
the right thing to do is to make both experiments ; to set up 
the impregnation works, and to procure 40 miles of sleepers 
impregnated with metallic salts from Europe. Final results 
regarding the durability in India of sleepers impregnated with 
metallic salts, can in either case not be obtained under 10 to 
15 yeara; and this being so, it is clearly best to make the 
experiment as complete as possible. 

80. In case it should be decided to accept the proposals now 
submitted, and to set up works in Upper India, I would sug- 
gest that, before the copper cylinders are purchased, some fur- 
ther data be obtained from France and Italy regarding the 
experience obtained on the railways in those countries, with 
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reference to the durability of beech and pine sleepers impreg- 
nated with sulphate of copper by the pneumatic process. It is 
generally known that the results have been satisfactory ; but 
specific data are wanting from those countries, and should be 
obtained, The forest officers who have received their profes- 
siouul education in Prance are all familiar with Trench, aud 
any one of them who may be at home on leave would be com- 
petent to undertake this duty. The data should be collected 
on the spot at the head-quarters of the different railways; the 
impregnation works should be visited, and a collection be made 
of all recent publications in France and Italy bearing on the 
subject, A statement of the lines on which sleepers thus 
impregnated are used, and the annual outturn of such sleepers 
from the works, should be given as far as practicable. Tho 
opportunity should be taken to enquire into the extent to 
which Boucherie’s process is used, and the experience gained 
regarding the results obtained hy that process. Paragraph 54of 
Dr. Warth’s report shows that the cost of the copper cylin- 
ders and bronze frames alone amounts to £4,540, whereas the 
total cost of the machinery expected from England will not 
exceed £6,400. Before incurring this part of the outlay, 
therefore, it will be well to procure by direct enquiries on the 
spot the latest experience regarding the durability of sleepers 
impregnated with sulphate of copper by the pneumatic process 
in France and Italy. 

31. A few remarks should now be made regarding the ques- 
tion where the works should be established. On this subject I 
have consulted Mr, Greig,’the Conservator of Forests, Central 
Circle, in the North-Wostern Provinces, and Captain Bailey, the 
Conservator of Forests of the School Circle, and the following 
remarks are chiefly based upon the data furnished by these 
officers. Tho four species, the wood of which it is proposed 
to impregnate in the first instance, have been mentioned 
already (paragraph 16). The commoncement will probably be 
made with chir (Pinus longifolia), extensive forests of this tree 
being close to the banks of several streams which admit of 
floating, chiefly in the basin of the Tons and Ganges rivers. 
The works should, if possible, be set up at the point where 
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water carriage ceases, and it will, therefore, be best to establish 
two separate factories, one for the sleepers from the Tons, the 
other for those from the Ganges river. Eventually, I have no 
doubt that the wood of the other species also will be brought 
down and impregnated. These kinds also will, in the first 
instance, be procured from the Tons and Ganges forests, so that 
the following remarks are applicable to the supply of sleepers 
of these kinds also, except that they grow at higher elevations, 
and that the working season in the forests in the case of these 
woods is not in winter, but in spring, summer, and autumn. 

32, For the timber from the Tons river, the works will 
probably have to be set np at Jagadri, or at a place near Delhi. 
The sleepers which come down singly are caught and rafted at 
Dagh Pathar below the junction of the Tons with the Jumna 
river ; the rafts are then floated down the Jumna river and 
Western Jumna canal. If the works were established at 
Jagadri, they would be near the canal and the Sindh, Punjab 
and Delhi Roilway, and the slecpers would reach that place in 
about 105 days from the time of being launched in the forest. 
‘There would be little chance of interruption on the 28 miles 
of canal from its head to Jagadri, as this portion of the canal 
is broad. It is estimated that the cost of the sleepers deli- 
vered from the forest at Jagadri would be under Re. 1-12 per 
sleeper. 

33. Ifit should be decided to establish the works near 
Delhi, then the best place would be at a station on the Raj- 
putana line, opposite Metaika-phal, where the railway crosses 
the Western Jumna Canal. Rafts can usually be floated as 
far as this; but they may occasionally be stopped by insuffi- 
ciency of water at Rohilla Khan Serai, 5 miles up the canal, in 
which case the sleepers would either be floated singly or carted 
to the factory. Tn anycase, the cost of the unimpregnated 
sleepers near Delhi would be under Rs, 2-4 a piece. The 
transit fom Jagadri to Delhi would ordinarily take about 15 
days, and the risk of delay would be somewhat greater than 
in the case of Jagadri. A certain amount of risk of delay is 
inseparable from floating on the canals; but by good manage- 
ment, this may to a great extent be obviated. The canals are 
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usually closed for cleaning in January, and by that time the 
floating of the year should be completed. 

84, The forests of Pinus longifolia are at low elevations in 
the valley of the Tons, and work in them can only be carried 
on from October to April. Beginning work in October, all 
sleepers on the bank of the river by Ist March could be 
launched and floated to Jagadri by June; those sawn and 
carried in March and April could be launched in September 
and delivered at the works by December. Thus, the great mass 
of the sleepers would be delivered at the works during two 
seasons of the year, viz.,in June and December. : 

35. Itis not at present considered probable that it wit be 
found advantageous to send the sleepers to Delhi by the river. 
On that route the rafts are sent down by canal to Daduper, 
(14 miles below the canal head-works). Here, when waste 
water is available, the rafts are broken up, and the sleepers 
carried over the escape bund; they are then re-rafted and sent 
down the escape channel to the Jumma. When there is not 
sufficient water in the escape channel, the rafts aresent on 
5 wiles further to Madelpur, where they are broken up, and 
the sleepers are carted 3 miles to the Jumna. On reaching 
the river, they are re-rafted and floated down to Delhi. But 
this route is considered much more uncertain than that to 
‘Metaika-phal by the canal. : 

86. Two other places have been thought of—Saharanpur 
on the Eastern Jumua canal, and Rampur Mandi in the Din 
on the Jumna river. The Hastern Jumna canal is not adapted 
for navigation, owing to numerous masonry weirs in its course 
not being provided with locks, No rafts would live over these 
weirs, and single sleepers could not be allowed to go over 
them, as the weirs would not stand it. It would, however, 
probably be possible to fit the canal for floating single sleepers 
by erecting floating booms above each weir and constructing 
slides of wood over the weirs, This would, however, increase 
the exponse, and the cost of sleepers delivered at Saharanpur 
would be greater than at Jagadri. 

37. Rampur Mandi on the Jumna river below its junction 
with the Giri, or rather a place opposite to it in the Dehra 
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Din, would have the great advantage of-being nearer+the 
forests. There would be uo risk of detention, and the delivery 
of the sleepers at the works could be better regulated, The 
works would be under constant supervision by the Conservator 
of Forests of the School Circle; they would not: necessarily 
form a separate charge, as would be the ‘case if they were 
established at Jagadri or near Delhi, and consequently the item 
of officers’ salary, which in the estimate drawn by Dr. Warth, 
(paragraph 56) amounts to Rs. 12,000 out of a total annual 
outlay of Rs, 47,527 for working charges; might be consider- 
ably reduced. 

38. The drawback to this plan would be the expense of 
carting the sleepers to Saharaupur, which would cost at least 
6 annes per broad-gauge sleeper. But if a branch railway 
were built” from Saharanpur to the foot of the hills 
below Chakrata, this objection would, to a great extent, be 
obviated. The line would probably pass within 3 or 4 miles 
from the place, and a‘tramway might be run into the works, 
On the assumption that 100,000 sleepers were procured fom 
the Ganges, and thesame quantity from the Tons, about 7,000 
tons of timber would be carried annually by that line—a 
distance of about 40 miles to Saharanpur. The freight might 
be fixed high, so as:to-yield a- gross income’ of say Rs. 20,000 
a year to the railway, which would bean acceptable addition to 
the earnings of the railway, cousidering that most of the traffic 
on that line would be up-country. This would add 8 to 
4 annas to the cost of the sleepers, which additional charge 
would probably be counterbalanced by the other advantages 
of the place. It is estimated that the sleepers from the 
forest might be delivered from the forests at Rampore Mandi 
at from Re, 1-8 to Re. 1-10 each. 

39. The sleepers brought from the Ganges would also’ be 
cut and sawn up betweon October and May. Mr. Greig hopes 
thatit will be possible to float them down the Ganges: to 
Rajghat, whore: the Oudh and Rohilkhand Railway crosees 
that river. Atthat-place they would be delivered twice a 
year, in May and June and in October and November. The 
chir forests on the feeders of the Ganges are very extensive ; 
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those in the Alaknanda and Bhillaug valleys would probably 
be taken in hand first; and Mr. Greig hopes, if all goes well, 
to be able to deliver the unimpregnated sleepers at Rajghat 
at the rate of Re. 1-8 to Re. 1-10 per broad-gauge sleeper. 

If these anticipations are realized, then the works for the 
timber from this river will he established at Rajghat, and 
arrangements will be made for an annual delivery at that place 
at the outset of 100,000 sleepers. 

40. If the proposals here submitted are approved, then 
the first step should be to put the forests in order which 
are to yield these sleepers, by making roads, protecting them 
from fire, and preparing a preliminary plan of working; 
and the more time can be given for this preliminary work 
the better. As far as the interests of forest administration 
are concerned, nothing would be gained by hurrying on the 
establishmeot of these impregnation works, provided it is 
decided to make a commencement, as soon as all needful 
preparations have been completed. Indeed, the present time 
is by no means favourable to the undertaking, on account of 
the unusually low prices of both iron and timber sloepers 
imported from Europe. 

41, There can be no doubt that, as far as the railway 
interest is concerned, it will be wise and prudent to give en- 
couragement to all measures which may tend to increase the 
supply of indigenous sleepers. But the necessity of these 
measures will, perhaps, be felt more keenly when. the cost of 
imported sleepers has risen toa higher figure than it stands 
at present. 

42, The practical question which now calls for decision is, 
whether it is likely that there will be a demand in North 
India for an annual outturn of 200,000 broad-gauge sleepers, 
impregnated with metallic salts, As soon as this question 
has been settled in the affirmative, the preliminary steps here 
indicated should at once be taken; and when the works have 
once been commenced, it may be confidently predicted thut 
the business, if properly managed, will develop largely ; and 
that by gradually adopting improved methods of impregnation, 
the wood of the Himalayan pines will be made as durable as 


—— 


RAILWAY SLEEPERS OF THE HIMALAYAN PINES. 383 


that of deodar or creosoted pine from England. In the same 
measure as success in this respect is attained and recognized, 
the demand for these sleepers will increase; and thus the 
object will eventually be gained of utilizing the trees associated 
with deodar in the forests, and of thereby placing the working 
of these deodar forests upon a sound and satisfactory footing, 
while at the same time largely increasing the supply of 
indigenous sleepers. And hen all the experiments proposed 
to be made have been completed, and when the system 
of impregnation most suitable for India has become a regular 
matter of routine, it will then, perhaps, be possible to make 
the impregnation works over to private enterprize, and for 
Government to withdraw from this part of the business, But 
the commencement must be made by Government. 
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Statement showing the number of Sleepers supplied to State Rail- 
ways by the Forest Departments of the North-Western Pro- 
vinees, the Punjab, and the Central Provinces up to 1st 
April 1878, and in the case of Bengal and British Burma 
tup to let April 1877. 


Decwrgtion wesire Punjab, Fo . Bengal. | Burma. | ‘Toran, 
Deodsr 1,804,267 | 182,576 7 1,488,823 
Teak, 63,021 | 168,288 | 220,059 
8a) 26,0401 41,836 67,377 ~ 
Sal and Chir ,., 33,002 oa ae 33,002 
Bija Sal L077) 4,007 
Saj 423 723 
Dhaura 9e1 748 oo 1707 
Axjen 2,062 | we 2,062 
Hordu 2,385 hs 2,885 
Other kinds... oe 305 { 19,402 19,707 
Toran ... | 1,364,261 | 182,576 | 70,191 | 42,364 |175,540 | 1,934,022 


